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ecology and environment, inc.
Ill WEST JACKSON BLVD.. CHICAGO. IUJNOIS 80604. TEL. 312-663*415
Innrrviiional Sp«ci*listi in tt* Environment

NARRATIVE SUMMARY
H1HCO DUMP

ELKKART, INDIANA

The Himco Dump site covers approximately 40 acres of former marsh
land. The site Is located at County Road 10 and the Napanee
Extension in the Town of Elkhart, located in Elkhart County, Indiana.
The site operated between 1960 and 1976 under the ownership of
Mr. Charles Himes. A marshy area was excavated and general refuse,
medical and pharmaceutical wastes were landfilled in the resulting
hole. There is also a possibility that Industrial waste was buried
in the excavation.

r The total amount of hazardous waste landfilled at the site is
v; unknown. According to laboratory analysis of samples taken by

L Ecology and Environment FIT members during the site Inspection of
July 30, 1984, groundwater is contaminated with cobalt, selenium,
beryllium, cadmium, copper, manganese, and other inorganic metals.

I The Rocky Mountain Analytical Laboratory performed the above analysis
which corroborated earlier residential well sample analysis whichr -
showed high manganese levels. The site is located above a continuous
portion of the local outwash aquifer system that is the sole source

f: of drinking water for the community. A conservative estimate of
p£
^ 20,000 people may be affected by drinking water contaminated by the
/ ' site.

In 1974, Mr. Himes was advised by the State Health Commissioner to
drill deep wells for six local residences that were shown to have
contaminated shallow wells.

In 1975, Mr. Himes signed a consent agreement (adopted by the Stream
Pollut ion Control Board) that resulted 1n the closing of the landf i l l
in September 1976. Much of the l andf i l l was covered by sand.
Several leachate streams were visible during the site inspection of
July 30, 1984 by the E & I FIT.



* [:;i In I960, the USGS conducted a hydrogeologic study of the area and
this helped Influence the Installation by U.S. EPA of two Interceptor

I wells to divert contaminated groundwater away from the North Main
™ Street Well Field located approximately 1 1/2 miles south east of the

site. The Interceptor wells have NPOES permits and discharge Into
nearby Christiana Creek.
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I i 1

Unlta; ug/1 (pph)

Field
Annlvtel Blank

Alum I mm •
Arsenic •
liar 1 IMI >
Itorylllu* -
Cndnluai
Clironluai •
Cobalt
Copper
Iron •
Lead
Hnnf.nneae >
Hereury •
Nlckol
Scion tun •
Tin . -
Vanadium
Zinc 11

_' ̂

•

Upgradlent U.lli
D/li' 0/174'

12,500
26

121
•
* •

370
. . •
7J

(7,400 1,230
73

1.6)0 158
0.21

103
2.0

* •

1 * •

164 38

i I

F./17' E/17A'

350.000
200
R03 165
11
10

461
132
555

146.000 1,580
401

2,150 41
1.4
422

14
32

326
1.630 44

I 1 i

DETECTED METALS - 1984
Illinco Dump

Klkli.irt, liitllnnn

(Hip
H/2ft' H2'.' P/7V

296 269 175
26

172 175 97
.

.
16 12 -
. .
.

12.300 14.800 11.400
7.7 9.0 6.7
331 320 182
.
. .

4.7
.
. .

274 309 58

....,-* ,,,^ • , * »
J __ _ ^

Offslte
Down Gradient Surface Water
1/lV 1/172' 4K8. PC

1,890
. . .

414 66 - . .
.
* • * e>

• • * •>

• e> - •> •

• e> • •

5,520 507 246 210
. . . .

133 24 24 12
.

• • • •
. . .
. 55 .

. . .
18 -55 65

1

Sedli
Unlta: i
J1S_

1.640
1.8

14
-
•
3.9
2.7
3.9

4.380
5.8
43
•

4.4
.

1.1
.
19

1

lent
"(As (

J>S_

424
2.0
.
-
•

1.3
.
.

1,550
1.6
103
•
•
.

1.2
.
5

<PP")

• - Not detected at or above contract required detection Unit.
UC - Upgradlent r
DC - Downgradlent *
X/YY* - Uell/eanpllng depth In feet.

ARCS/F/MIHCO/AB8



Unit*: uc/l (ppb)

Compound

Volatllea

Blnnk
Uperadlant Valla
p/19' D/17/i' E/17*

Acatona 32
Ronzene S K
2-Rutnitnna
Chlorocthnna
Clilorofluorone thane
Dlchlorocllf luoromathane
1,I•Dichloroath*na
Trnni 1,2-

Dlclitoroethana
Dlfttliylother
1 ,A-Dloicana
Ethylbensana
2-llexnnone
Halhylftna Chlortda
Tolucmt 5 K
Trlcliloroathana
Carbon Dlsulflda

genit-Vplatllee

1,2,4'Trtchlerebaniana
1 ,'< -Dlchlorobamana

39 39

5 K
S K

DKTKCTKI) OKOAHICS • 19H/I
Illnco Dump'

Klklinrt. I nil I nun

D«ip

S K
S K
J K

10 IT
7 K

S K
S K

164
5 K

106

43 .1
61 J

60
5 K

57 J
79 J

100
5 K

79

37 J
56 J

230
it

13
)ft J
l/i J

/.A J
9 J

5 K
S K

Offslta
Down Gradient

J/1Z2'

5 K

5 K
5 K
5 K
S K

Sadlnant
Surface Uatar Units: ug/k(> (ppb)

UC L PC UB DO

A92 C
S K S K

6< C
10 K

1} C
S K

49 J

319 C
10 K

78 J

2«9 C
10 K

K - Compound dataetad abova Inscrunanc dataetlon Unit but balov contract raqulrad detection Unit.
J - Compound Identified by computer library canreh, concentration estimated.
C - Anocleted lab blank contained detectable level, value reported line had blank level aulitraeted from It,
UC - tlpRradlant.
IK. - Downnradlant.
X/YY' - Uoll/ianpllng depth In foet.

J *,».



DETKCTKD OIIRANICS - 1911'.
Illnco D\inp

Elklmrt, Indlnnn
(Coiitlnued)

Units: UK/1 (ppb)

Comnound
Flald
|>lnnk,

Hnptitlialana 10 K*
l>l-tl-Riitylphd»Ut« 10 K
Acpnnptlienc
2.'i-ntnltrotolu«n«
N-Nltro*odlnpropylMlm
Pyrcno
I'henol

10 K

Upr.radlent Vail*
D/10'

10 K 10 K 10 K

l l l«(2-atliylh*xyl)

EZ11*'
Dup

H/?'.'

IS
2S K
20 K
9

11

10 K

£2
197

16
235

10 K
10 K

274 J
39 J

766 C

Hi 5 J
lil J

1190 J

p/7/i'

10 K

Offalta Sedlawnt
Down Gradient Surface Water Units: ug/kg (ppb)

1ZL21* "C ,00 _ UC_

10 K 10 K 10 K 10 K

70
10 KOl«tliylphthal«t*

Cfl|irnl«ct*>
Sulfur
Dtnctyt>«t«r>

liexnnonadlole acid

Unknovni

Vnlatlla fraction
Smt-Volatlla fraction

r
PCB/P««tletdffi * i

Nona dataetad

K - Compound dataetad abova tnitriMent datactlon Unit but below eontrnet raqulrad datactlon Unit.
J - Compound Idantlflad by conputar library aonrch, concantrntlon aitliMtad.
C - Asaoclatad lab blank contained dataccnhla lovol, vnlua raportad haa lind blank laval tuhtraetad fron It.

liO K

1180 J

5 J
1080 J 1190 J

DC - Downeradlant

ARCS/P/IIIMCO/AB7



' ' v /V-37f>376•* • DIVISION OF WATER
r r ,' DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

• M l"A STATE OFFICE BUILDING
. INDIANAPOLIS. INDIANA 46204

Telephone 633-5267 Area Code 317 -

* ' WATER WELL RECORD
m I "WELL LOCATION (Fill in completely - Refer to instruction iheet)

"'•'• ~. . i. • it j -it j IlkJsort _ ., _ ,. Clevelandr - County in which well was drilled————————————————————Civil Township——————±±±__________
( _ . . , . . , .I. . Include County Road "Names, Numbers, Subdivision Name, lot number, distinctive» IjDrmngdtrecnonstothewelllocanon: ^^^ ̂  ^ ^ ^^ ^ ^

/Icut 1/7. '1. r. of ••apr.fer.r.r.c ft. cr. (e. i:'. 10 i a'cnt l/> "1. I!, cf i'r. - V. Veil
*

*•
^f NAME OF WELL OWNER and/or BUILDING CONTRACTOR -

l'- £» feelcrieU Sur^-cy A^r_ mo r. -erlgjar, I

Building Contractor ________________ Address

Name of Well Drilling Contractor: Crt-an Srlllinc, !«-.

. .. 717 £. Valfalfa HoaJ. Kbkoac, IndiAddress ___ . ————————————————————————————————— I ————— I
vt rr^ -ii- r • n -» < C«. Dan F.. Frank (»Name of Drilling Equipment Operator: ______________ ! _______ _1 _____ ! ______ L,

* WELL INFORMATION
Cc».. 6, 1977

5" 7\C Z.'TO'casing or drive pipe: ———————————————————— Total * ——L-

}ji Diameter of liner (if «cd£, —————————————j^^——— Total Length:———————^ „ W bettor, acrec"

* r- Diameter of Screen: * *" Length: 3> le°g Slot Size: •** £r W tc? ~"
M U75 ft. to bottom of acreen jW5» to totton of pipe

- T y p e of Well: Drilled (£] Gravel Pack Q Driven [J Other

( Use of Well: For Home Q TeB<fc For Industry D For Public Supply Q Stock CU

Method of Drilling: Cable Tools D Rotary C3 Rev. Rotary Q Jet D Bucket Rig Q

Static water level in completed well (Distance from ground to water level) ________°*'____________feet

** Bailer Test: Hours Tested____ Rate ______ j.pjn. Drawdown.____ ft. (Drawdown is the ditfuenct
1 . between suite l**c! and water
i-Pumping Test: Hours Tested____Rate ______g.p.m. Drawdown————ft.

Signature __i
October ?7, 1977

Date _________________
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WATER WELL LOG

r t -
' ( FORMATIONS (Color, type of nuterwl, hwdnest, etc.)

r ftne to TP.-7. cmi* .'• n*n"rl

•xd , tn eocrrc sr.rv* • rfovel

f fi-.e to re-:, eon.-* v/f e nravcl

fir.c te *xd, fnrvel v/s"c or.nd - f'ner at bottoi

J •* ' ircd. fra^l v./cc-c enrd

~- fisc t' -c~. r^avd v/cprjfi

1 -*J: ccd . rrovtl v/sr"x snsd
. .. . >

• Cf fine tr reel, rrcvel

fine jravcl f- sand

V' red.

fine

I tluc

rre\t;l /"• brcVcr. atcne

to E£(2. fjravcl £ broVen stone

shale

t brvun eiltatnoe •—————————————————
"

r K hrs.
1 !OTI

i

i ie jts. ?oc pri ^?o«)
i JOC. J.CU < iJ i (^wrt- )
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U, S, 6ECUEICAL SURVEY
KRD-INDIANA.

CWPOSITF inHDLffiic tps"
•(DATA: FROM DRILLER'S. AND. GAWV.LDGS).. •. ;. .. ..

PROJECT: Fi KHART ; Coiimv! Fi KWART •.~
^/pLL # ^-2- ' INTT-RPRFTATTON PY« -n.ffltr'lii.
PATE: y/3^>/7<7' */ *
FORMATION ••

C / X -s~ •- '•••/••• •••• •-/'••: fC-
»--:G''? '̂ r £?/"&*&• (_ « '^^7^

C/o^ \
.£*j[ t ' &*<*i' ^
5/7' '' 'I J ^ (yrcv'' /^"^^

Sv, '̂ ff" £,*''' ' C.

O'- >•— ' • i
_

' ~~ * — -\,- •".
.. .. .. . .. . ... .. . .... ..:. .

-:- :

•

.
FROM

'&
/3^
/3X '
**??

9

^ ^^ /

^J ^9 ^^

/ -̂1_
.. .... .. . .

1
To

'7£*'"
/3r
2Q?
507
VZ?
7 -f- ̂ .

V - -*
.. . . ..

„ .



1 ' *7"Z • *?76
DIVISION OF WATER

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING

INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317 .

' WATER WELL RECORD
f WELL LOCATION (pyi in completely - Refer to instruction sheet)

lUchart '. * - * Cleveland
r County in which well was drilled————————————————————Civil Township.
{ _ . . . . . . nt . Include County Road. Names, Numbers, Subdivision Name, lot number, distinctive{ Drmng directions to the well location: ^^^ ^ j^. 38K R. # ftc; 36

About 1/2 *!i. V. of Kappanee St. en Co. Rd. 10 about 1/8 Mi. K. of Rd. - H. Veil_____-

*v'

> NAME OF WELL OWNER and/or BUILDING CONTRACTOR __ .

Well Owner P> s« reelogieal Survey Address lfi19 N* Meridian, Indianapolis, lad.

Building Contractor _________________ Address
I Ortnan Drilling, Inc.

Name of Well Drilling Contractor:

G
717 S. Kalfalfa Road, Kbtono, In-iana

Address __________'.______________________________
«r v- ». rrN--ii- TT • « Kick 0., FranJ: C., Lovcll f., Dan E.• . Name of Drilling Equipment Operator: _____________:_______1_______'_____

«, * WELL INFORMATION

6
355 „ , . Cci« ^-» 1977

_______ Date well was completed: _______________
y PVC

* . .Diameter of casing or drive pipe: ________'.—————————— Total Length:___

of liner (if used): _____________________ Total Length:__________________
2" . 5* long .018 Sf W

r L/iamcicr of Screen: _____.________ Length: ———————.____ Slot Size: _____________
tA. . 3Z.O' to bottor. of screen
*^ Type of Well: Drilled H Gravel Pack Q Driven Q Other _____________

/. Use of Well: For Home Q T^st For Industry Q For Public Supply Q Stock D

Method of Drilling: Cable Tools LJ Rotary Q Rev. Rotary LJ Jet LJ Bucket Rig D
6.7

Static water level in completed well (Distance from ground to water level) _________________________feet

•* Bailer Test: Hours Tested_____.Rate ______ g.p.m. Drawdown_____ft. (Drawdown is the difference
between static level and water/" « between static k»el

l_ Pumping Test: Hours Tested___±lL Rate 35
 gpm Drawdown_____ft.- «e»el«end of te«>

Signature

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET

October ?7, 1977
Date __________________ ___
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( .
WATER WELL LOG

FORMATIONS (Color, type of material, hardnot. etc.)

fine brovn sand & gravel

fine to Bed* gravel

gritty sandy gray clay

ned. sand & gravel v/aand
* • •

blue shale

(used rclyphos on this veil)
• *
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U, S, GEOLOGICAL SURVEY.
WD-.INDIANA,

UftiOLQGilC LOG'

(DATA FROM DRILLER'S. AND. GAMMA, .LOGS). •....-:. '..

PROJECT; Fi KHART COUNTY: F» KHART •

J/FH # J)~*£ ' INTFRPRFTATTON BY!/'9 #£'-!*
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77 - 376 DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

V* STATE OFFICE BUILDING
£ • 7*+ M>fr INDIANAPOLIS, INDIANA 46204
^ ^C Telephone 633-5267 Area Code 317

WATER WELL RECORD
"WELL LOCATION (Fin in completely - Refer to instruction sheet)

County in which well was drilled———————————————————.Gvil Township————Cleveland________
__. . . . . , it I • Include County Road. Names, Numbers, Subdivision Name.. lot number, distincthDriving directions to the well location: . . j,. '6 landmarks.- etc. Tvp. jfiK R. £Z Sec* 36

About 800' V. of Nappanee St. en K. side of Co. Rd. 10 - South Hole

NAME OF WELL OWNER and/or BUILDING CONTRACTOR . . . . . . . .

Well Owner u« s* Ceeloflcal Survey ^^ 1619 N. Eerldlaa, Indianapolis, lad.

Building Contractor —————————————————— Address —————————————————————————____

Name of Well Drilling Contractor: Crtnan DrilHnE, Inc.

717 S. Kalfalfa Head, Kokooo, Indiana

Name of Drilling Equipment Operator: __________Rick C., Trot* C., Lovell C., Dan E.
" -- ' * • . •

WELL INFORMATION
Depth of well: 31* Date well was completed: ______Oct. 10, 1977

Diameter of casing or drive pipe: ————————————————— Total Length: ———————————————

Diameter of liner (if used): ___——————————————————— Total Length:————————————————

Diameter of Screen: __________ Length: ——————————— Slot Size:————————————_———

Type of Well: Drilled E "Gravel Pack Q Driven Q Other ————————————

Use of Well: For Home Q Test for Industry Q For Public Supply Q Stock D

Method of Drilling: Cable Tools D Rotary Q Rev. Rotary Q Jet Q Bucket Rig Q

Static water level in completed well (Distance from ground to water level) ———————po°-——————————————fee

Bailer Test: Hours Tested_____ Rate _______ |.p.m. Drawdown_____ ft. (Drawdown b the different
between tutic level and watt

Pumping Test: Hours Tested_____ Rate ____g.p.m. Drawdown————.ft. k»tl at end of te«)

October 27, 1977 7

FOR WELL LOG SPACE L'SF. RFVFRSF <il!)F OF TMK "JHFFT
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û«
D

5
a

1
1
01
C/l

O
P
T

2

*

o

•o
g1

o

vO

rH

f•0
L
8

>

1
•o

J
1

Si

O

H

J

1
•0

8

&

S!

a

u

£

s

$

rH

1t

1a
•o
8
0

^

•
S

*

5?
H
U

I

ITi

g

H
PM
L
8
£
>

m

•u
8
o
4*

*

s
IT*

O

a
t
S

1a

£
c .̂
c"4

rH

?E
•b

•Osa
•a
»n
O

4>
at
.9̂̂

£

a

g

u
a
b,
4̂»
•rt
fc,

s
?>
fl

H

§
t
•b

u

•o
8
o
4*

•I

2

t>
y^

U

(C

—— /..-- —— Fl W of El . Rtaund Flevallnn . , / 17 ̂

*? /o "•:....... , , FiNofSL Df p<h to Iw4r°ck ^J

FlFnfWI ll.rf.nrl, tUv.li«« V |'>

—————————— FlSofNL Aquifef elev»liun Lul Number

8
CV

R

rH

t

m

1n

g

g

a)
rH

a

cv

o
cv

rH

• S
. bu
•w

0)
(0

13

Q
_fp

i

s
rH
CV

J

5
g

CV

C^

cv

u
«Ho
If)

*«i
10

•fj
*^
rH

1

<1

at

i
o

1

(TV
CV

m
cv

M
Va
1
w
•H

5
fc

S

^
c\

N

E

g

sc\

u

«

V

^

"

a
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" 37o DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL R E C O R D

w

.r
i.

L
L
i

nELL LOCATION ^pjj| j_ completely - Refer to instruction sheet)
nkhart Csolo

County in which well was drilled___________________.Gvil Township.
Driving direction, to the well location: " County Road Name,, Number,. Subdivuion Name, lot number, diuinctive

6 Iwdamks,- etc. Twp. 3^ H. y Sec. 30 3 '
On K. sd, cf Tr. Rt. 19 vherc Rd. stcrts to curve tc S. E. Veil

NAME OF WELL OWNER and/or BUILDING CONTRACTOR
«, I I , N E» S. OeoloFical Survey . ,, 1S19 S. Ifcridian, IndianacoliE, Ind.Well Owner _________-_______I.___ Address ____________________________.

Building Contractor _________________ Address _

Name of Well Drilling Contractor: Crtman Prilling, Inc.

Address __________________717 S. Kalfalfa Road, KoVocp, Indiana______

fn .... _ . .. Rick 0., Frank C., Love 11 ("., Dan E.
Name of Drilling Equipment Operator: ___________________________________

WELL INFORMATION
225 Oct. n, 1977

Depth of well: __________ Date well was completed:
5" PVC 1?6

Diameter of casing or drive pipe: ___________________ Total Length:__________

Diameter of liner (if used): :_____________________ Total Length:_______________
' '. 2» ' ' .." 51 long • _. _. .018 SS W

Diameter of Screen: —————————— Length: ——2 ScrHBUa 12 • OVeraU
to fc^o- of 8Cre«n •

Type of Well: Drilled B Gravel Pack Q Driven Q Other __________

Use of Well: For Home Q Test For Industry Q For Public Supply Q Stock

Method of Drilling: Cable Tools LJ Rotary Q Rev. Rotary Q Jet Lj Bucket Rig f~l

Static water level in completed well (Distance from ground to water level) _______

Bailer Test: Hours Tested _____ Rate _______ f.p.m. Drawdown ______ .ft. (Drawdown fa the dUTercnct
. . «- between static level and water

Pumping Test: Hours Tested Rate ^ fPm Drawdown _____ ft. te-d at end of ten)

Signature _
October 26, 1977Date.
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DIVISION OF WATER

' ,flB . DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
/£ -:-> STATE OFFICE BUILDING

"" INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL RECORD
"WELL LOCATION ^m -m completely - Refer to instruction sheet)

County in which well was drilled______tlMurt_________Gvil Township. °sol°

!

_ . . . , . . , „, . Include County Road .Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . . . ' ^ '

17. of Eristcl Tt. en JdverdsVurf; -Are. 1 Flcclr, th. V. alout 150' on H. sd. N. Veil

L

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner P* £* Ceol°F^ca3- furvgj Address 1S19 N. Meridian, Indienapelis, Ind.

Building Contractor _________________ Address _____________________.^_____

Name of Well Drilling Contractor: _______Ortean Drilling, Inc.

. • ̂  '_________________717 S. Kalfalfa Road, Kbkone, Indiana

Kick 0., Frank C., Love11 C., Dan E.\r •_ Name of Drilling Equipment Operator:

WELL INFORMATION
« . e ,i 22^ » i j Oct« tf» i^77

. Depth of well: _________ % Date well was completed: ______________
I rs f • J • • 5" PVC . 160Diameter ot casing or drive pipe: ——————————————————— Total Length:—————————————

Diameter of liner (if used): _—————————————————————— Total Length:_________________

re 2" . , ' 5• long .018 fS W
Diameter of Screen:—————————— Length: g Saneua 1?« overall Slot Sue:

, 169' to bottom of 8C3
Type of Well: Drilled ffi Gravel Pack Q Driven [J Other _____________

Use of Well: For Home Q Test For Industry Q For Public Supply Q Stock

Method of Drilling: Cable Tools LJ Rotary D3 Rev. Rotary LJ Jet LJ Bucket Rig Q

Static water level in completed well (Distance from ground to water level) _______^*3 ____— • • •

Bailer Test: Hours Tested—————Rate ———————f.p.m. Drawdown—————ft. (Drawdown b the differenct
. tff ' between itatic level «nd water

Pumping Test: Hours Tested Alr Rate ^ gPm Drawdown_____ft. **»•««* of test)

Signature _____&.
October 26, 1977

Date.-__________________
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

TVELL LOCATION

WATER WELL RECORD
(Fill in completely • Refer to instruction sheet}

IlW.art ^ „, ..-Gvil Township. Cleveland
County in which well was drilled——
... . . . . , it i • Include County Road Names. Number*, Subdivision Name, lot number, distincthDriving directions to the well location: . j ,, ' • . ,6 landmarks,- etc. j^. 38* R. ̂  Stc. #
1 Clock 3. of T'isbavaka St. on Rappance St., tb. V. 1/2 Flock on S. ad. V. Veil

t

NAME OF WELL OWNER and/or BUILDING CONTRACTOR
... „ _ U. S. Geological Survey
Well Owner ——————————-———————————

1819 B. "eridlan, Indianapolis, Ind.

Building Contractor. Address

Name of Well Drilling Contractor:

Address —————————————-—

Ortman Drilling, Inc.
717 S. Malfalfa Road, Kolcooo, Indiana

Name of Drilling Equipment Operator:,

WELL INFORMATION

Frank 0., Lovell C.

Oct. 13, 1977

Diameter of casing or drive pipe:

Piamc'er of Screen- '

5" PVC 163
Tftfal Length:

Total Length:

5' ' .030 sr w -
Length: ——————— ___ _ ,„. Slot-SJie: ,.,.. . . ,..•... ... ...

. Gravel Pack f""i Driven OtherType of Well: Drilled U

Use of Well: For Home D TeSt For Industry Q For Public Supply Q Stock

Method of Drilling: Cable Tools LJ Rotary [±j Rev. Rotary LJ Jet LJ Bucket Rig Q
• 9

Static water level in completed well (Distance from ground to water level) ——————————————————————— leet

Hours Tested. .RateBailer Test:
Air 100

Pumping Test: Hours Tested——__Ratc ____

g.p.m. Drawdown_____ft.

_g.pjn. Drawdown—————ft.

(Drawdown b the difference
between static level *nd waler
level at end of test)

Signature
October 26, 1977
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• 7 7 - 3 7 6 DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

TVELL LOCATION
WATER WELL RECORD
(Fill in completely - Refer to instruction sheet)

llkhart .Gvil Township. Osolo ?County in which well was drilled-
_ . . , . . , it t • Include County Road .Names, Numbers, Subdivision Name, lot number, distinctiveDriving djrections to the well location: hadmukt>. ftcf _ ,grj R «. - -? ->,

Soutbvest Comer cf Cak rt. & ?'c??

r
t
c

c
L
t

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner P* S* Ceelofleal Turvey Addrejj

Building Contractor ._____________________ Address

K. Keridian, Indianapolis, Ind.

Name of Well Drilling Contractor:

Address ———————————————

Crtnan Drlllinn, Inc.
717 S. Malfalfa P.oed, Kblreoo, Indiana

Name of Drilling Equipment Operator:
Rick C., Trank C., Lovell C., Den E.

WELL INFORMATION
Date well was completed:

Diameter of casing or drive pipe:

of liner (if used}: ———

2"
Total Length:.

Diameter o Length: cl .040 s: w
Slot Size: ________________

152' to bottoa of screen
Type of Well: Drilled [*j Gravel Pack Q Driven D

Use of Well: For Home Q Test For Industry Q For Public Supply Q Stock LJ

Method of Drilling: Cable Tools LJ Rotary Q Rev. Rotary LJ Jet LJ Bucket Rig ["]

Static water level in completed well (Distance from ground to water level) ___________** _______________feet

Bailer Test: Hours Tested_____Rate

Pumping Test: Hours Tested_A~E—— Rate 20
|.pjn.

——— g.pjn.

Signature _

n*tf

Drawdown

Drawdown

October

fr

fr

26, 1977

(Drawdown b tke
between italic k«cl
level at end of test)

difference
and water

^i ———
'/
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317 LA

"YELL LOCATION

WATER WELL R E C O R D
(Fill in completely - Refer to instruction sheet)

County in which well was drilled
. . . . . . , ., ,Driving directions to the well location:

A— / */. t f • ^p.

*" ' • r* " ' Qvil Township
Include County Road Names, Numbers. Subdivision Nime, lot number, distinctive

'

NAME OF WELL OWNER and/or BUILDING CONTRACTOR
• \ - . »

Well Owner ———— 1: —— L^L ————————————— Address

Building Contractor ____ II ___________ Address

Name of Well Drilling Contractor:

Address

Name of Drilling Equipment Operator:

WELL INFORMATION
•••••-.' ' -^

Depth of well: —••*••* " ~_

'.-.,'<=->. ••'- /' '-'/'•''. .'0.' J

Diameter of casing or drive pipe:

Diameter of liner (if used): ___

Diameter of Screen: ___^-

Date well was completed: _
? ' '-')——————— Total Length:.

______ • Total Length:.

• 3

Type of Well: Drilled^.
CF::.r^%J.-^!OrJ

Use of Well: For Home
it • • • f^i ~

Length: ——

Gravel Pack
,-,

For Industry LJ

Slot Size:
I

Driven Other
_

For Public Supply LJ
P-,

Stock LJ
• • ^^ _ _

Method of Drilling: Cable Tools LJ Rotary LJ Rev. Rotary LJ Jet D Bucket Rig ("1

Static water level in completed well (Distance from ground to water level) eet

Bailer Test: Hours Tested

Pumping Test: Hours Tested

Rate
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J p m Drawdown ,. .
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA «•' -rr

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204 ]\J

Telephone 633-5267 Area Code 317. . -—

WATER WELL RECORD
' "WELL LOCATION (Fin in completely - Refer to instruction sheet)

County in which well was drilled—~ -^-r-r- " ;———————————Gvil Township———————————________
. . . . . . , i, i . Include County Road Names. Numbers. Subdivision Name, lot number, distinctiveDriving directions to the well location: . '

NAME OF WELL OWNER and/or BUILDING CONTRACTOR
• i <r ' C -O' - \' I '•— • - - • - . •

Well Owner ^ "" *'•____________ Address • : "* • >—'" ~ " - •' ' «

Building Contractor __________________ Address ____________________
<

Name of Well Drilling Contractor: ——;

Address ____,—————————————

Name of Drilling Equipment Operator: • *> t '

WELL INFORMATION
of well: — '' ' ^ Date well was completed:

§ p .__. r : ~ f
Diameter of casing or drive pipe: ————~———_^-I———±—— Total

Diameter of liner (if used): —————————————————————— Total Length: ———
— H • ' q i

Diameter of Screen:———^_____ Length: ———^-~————— Slot

Type of Well: Drilled f^ Gravel Pack Q Driven LJ Other ___________

Use of Well: For Home LJ For Industry I I For Public Supply O Stock LJ
AUC-c-R VV1

Method of Drilling: Cable Tools I_j Rotary!_I Rev. Rotary LJ Jet LJ Bucket Rig (_|
^ /•

StJtic water level in completed well (Distance from ground to water level). /^'

Bailer Test: Hours Tested_____ Rate

Pumping Test: Hours Tested_____ Rate g p m Drawdown

Sicmartirp

r>f*

.ft. (Drawdown is the difference
between sutic lerel wd water

f£ level at end of test)
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DIVISION OF WATER
DEPARTMENT OF NATURAL RJESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL R E C O R D
"WELL LOCATION (Fin m completely - Refer to instruction sheet)

County in which well was drilled——————:——————————————Gvil Township ———————————————__^_
_ . . ,. . , ... . Include County' Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: u-^jjj.,

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner ^ :' -J" V-________• Address

Building Contractor _____L_I——————————— Address

Name of Well Drilling Contractor: - ' •''_____________

Address ———————————————————————————————————
l - '

Name of Drilling Equipment Operator: -"•'.' '• • '•' * • .' ' — --'i-

WELL INFORMATION, • •• i ...
Depth of well: _________ Date well was completed: '
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Diameter of liner (if used): _______________________ Total Length:
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Type of Well: Drilled [ Gravel Pack Q Driven [U Other
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APPENDIX B

TECHNICAL MEMORANDA (Phase I Field Work)

TM 1 Soil Boring and Monitoring Well Installation
TM 2 Well Development of EPA Wells
TM 3 Staff Gauge Installation
TM 4 Geotechnical Borings
TM 5 Geotechnical Data Evaluation
TM 6 Private Well Sampling and Basement Air Screening
TM 7 Landfill Cap Soil Sampling
TM 8 Groundwater Sampling
TM 9 Surface Water and Sediment Sampling
TM 10 Test Pit Excavation and Geophysical Exploration Program
TM 11 Slug Testing and Analysis
TM 12 Waste Mass Gas Sampling
TM 13 Installation of Water Table Wells and Landfill Cap Sampling
TM 14 Wetlands Assessment and Identification
TM 15 Wetland Soil Sampling
TM 16 Water Level Measurements
TM 17 Health and Safety



TECHNICAL MEMORANDUM NUMBER 1

DATE: January 16,1991

TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.023
Himco Dump RI/FS

MONITORING WELL INSTALLATION

Introduction

Four deep groundwater monitoring wells were installed as described in Exhibit A, Field
Sampling Plan Addendum to Volume 2. Field Sampling Plan. Himco Dump Remedial
Investigation/Feasibility Study. Elkhart. Indiana. Drilling activities for these well
installations began on November 27, 1990, and were completed December 15,1990. These
piezometers were installed to provide groundwater samples for chemical analysis and water
elevations to be used hi groundwater flow analysis. Steve Padovani and Tom Puchalski of
Donohue & Associates, Inc., inspected the drilling and well installation activities,
completed qualitative logs based upon visual inspection of cuttings liberated during air
rotary drilling, performed and documented air monitoring using a photoionization detector
and gasponder, and completed well installation documentation forms and activity logs.
Drilling and well installations were completed by John Mathes and Associates, Inc.
(Columbia, Illinois), with a TH 60, Ingersol Rand air rotary rig.

Methods

Drilling and well installation methods were performed as described in Exhibit A. Field
Sampling Plan Addendum to Volume 2. Field Sampling Plan. Himco Dump Remedial
Investigation/Feasibility Study. Elkhart. Indiana. Section 4.2.

Air rotary drilling was used to advance boreholes prior to the installation of piezometers.
A 7-7/8-inch tricone bit was advanced ahead of 8-inch driven steel casing. No samples
were retained from these four borings for piezometer installations, but the Donohue
geologist completed an approximate log as drilling progressed based upon visual inspection
of drill cuttings.

Piezometers were finished at the following depths: P101B, 98 feet; P101C, 165 feet, P102B,
65.4 feet; and P102C, 159.5 feet. Their locations are provided in Figure 1.



A typical piezometer installation began with steam cleaning of the 2-inch diameter stainless
steel well casing and plastic 1-inch diameter tremie pipe. Following steam cleaning, the
5-foot screen (Dietrich 2-inch I.D., flush-threaded, 0.010-inch slot, Schedule 5, Type 304
stainless) and riser (Dietrich 2-inch I.D., flush-threaded, Schedule 5, Type 304 stainless)
were wrapped with teflon tape at the joints and threaded together before being lowered
into the borehole. Enough 10-foot stainless steel sections were threaded together to allow
a 2.5-foot riser stickup to extend above the ground surface. Excess stickup was cut off with
a pipe cutter. In P102B, the annular space between the well screen and the borehole wall
were backfilled with number 10-20 silica sand (Colorado Silica Sand, Colorado Silica Sand,
Inc., Colorado Springs, Colorado) to 3.4 feet above the top of the well screen. P101B,
P101C, and P102C were installed with natural formation sand which collapsed onto the
well screen from 2 to 4 feet above the top of the well screen.

The placement of the filter pack was followed by the installation of a 2.5- to 3-foot thick
bentonite slurry seal. From the bentonite seal to approximately 3 feet from ground surface,
the annular space was backfilled with a cement/bentonite grout. A concrete collar was
used to cement the protective casing (steel 4-inch diameter) in place. Vented, threaded
PVC caps were installed at the top of the 2-inch risers. Protective casings were supplied
with locking lids. Boring logs are provided in Appendix A. Well installation diagrams are
provided in Appendix B.

Deviations

Intermediate piezometer P102B was installed at 65.4 feet rather than 100 feet since a silt
and silty clay layer approximately 34 feet thick was logged beginning at approximately 65 to
70 feet while the boring for P102C was drilled. P102B was installed directly above this
confining unit.

P102C was intended to be installed at 175 feet, however, a fine dense sand unit
encountered at about 120 feet slowed down the rate of casing advance to less than 20 feet
per hour. Very little water was being produced from this zone. Because driving casing
became slowed to the point of futility, the well was installed at 159.5 feet by drilling beyond
the 140-foot bottom of the 8-inch casing.

P101C was also intended to be installed at 175 feet, however, a large hole developed
beneath the back of the rig by settling of sand during casing pounding. This problem, in
addition to sand heaving up into the 8-inch casing, forced the installation to occur at
165 feet.

A natural formation sand was used in place of the specified filter pack sand in P102C,
P101B, and P101C since sand immediately collapsed the borehole as the drill bit was
removed. The 2-inch casing was installed beyond the bottom of the 8-inch casing by jetting
water with a tremie pipe while allowing the weight of the 2-inch casing to sink it down to
the previously drilled depth. Most of the jetted water circulated back up the 8-inch casing
and was not lost to the formation.

Page 2



Head pressures and loose formation sand also account for natural sand which blew up
within the 8-inch casing before the bentonite slurry seal could be installed to the base of
the 8-inch casing. Up to 2 feet of sand flowed up into the 8-inch casing prior to seal
installation. Specific depths of seal placement are provided for each well in Appendix B.

Summary of Results

No samples were retained for this task. The stratigraphy at these locations is provided by
boring logs for water table well locations and geotech borings.

The most significant challenge to overcome during these well installations was due to sand
heaving up into the 8-inch casing while well installations were being done. The rate of sand
heaving was fast enough so that by the tune the drill stem was broken and pulled from the
boring, up to 70 feet of sand had heaved up into the 8-inch casing. This sand had to be
removed prior to well installation.

The sand was cleared from the casing at P102C by jetting water down into the 8-inch casing
as the 2-inch casing was installed. Sand and water circulated up and out of the 8-inch
casing which allowed the 2-inch casing to drop. Once the sand was removed from the
8-inch casing, further jetting below the 8-inch casing allowed the 2-inch casing to drop
below the 8-inch casing and, therefore, expose the 2-inch casing to the formation. This
method was required to expose the screen below the 8-inch casing because attempts to pull
the casing up were not successful. Shallower installations at P101B and P102B, however,
were installed by pulling the 8-inch casing up while the 2-inch casing remained stationary.
The installation at P101C required additional effort since the 8-inch casing could not be
pulled up, and jetting was not successful beyond the bottom of the 8-inch casing. After two
attempts at jetting the well in place, the boring was overdrilled 10 feet and then jetted.
This third attempt was successful.

A/R/HIMCO/AH4
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TECHNICAL MEMORANDUM - NO. 2

DATE: January 23,1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 175L4J
Donohue Project No. 20026.024
Himco Dump

WELL DEVELOPMENT

Introduction

All newly installed groundwater monitoring wells at the Himco Dump site in Elkhart,
Indiana, were developed a minimum of 24 hours after their installation. Water table wells
were developed on November 13 and 14, 1990, and piezometers were developed
December 15 and 16, 1990. Developed water table wells include WT101A, WT102A,
WT103A, WT104A, WT105A, and WT106A. Developed piezometers include P101B,
P101C, P102B, and P102C. The locations of these wells are provided in Figure 1 of this
memorandum. Water table wells were developed by John Mathes & Associates, Inc., and
Eric Slusser of Donohue & Associates, Inc. Piezometers were developed by Max Tinnin
and Don Brewington of John Mathes & Associates, Inc., and Tom Puchalski of Donohue &
Associates, Inc. Wells were developed to remove sediment from the well and to allow the
maximum amount of groundwater to enter the well for groundwater sampling. Well
development helps assure that a representative groundwater sample is obtained.

Methods

Well development was carried out as specified in the Final Field Sampling Plan. Himco
Dump Remedial Investigation/Feasibility Study Elkhart. Indiana. Section 4.2.2.3.

The development method for water table wells was different from the development method
for piezometers. Water table wells were pumped by hand using a Brainard Killman hand
pump.

Piezometers were developed using compressed air provided by the TH60 drill rig. An air
purging device developed by John Mathes & Associates, Inc., was used. This device
consists of a compressed air line attached to a tube directed down into the well which takes
an 180-degree bend upward into the base of a 1-1/2-inch I.D. plastic water hose. The air
lifts the sand and water up through the plastic hose. This method was used for these deep



wells because a high volume of water and sand was required to be removed in a short
amount of time.

Pumps with sufficient pumping rates are not available for 2-inch wells. The air developer
served to remove the sand from the well and purge the groundwater in a reasonable
amount of time.

Pumping of the well continued until at least five well volumes were removed and the purge
water was silt free, the water temperature was stabilized to _±0.5° C, pH was stabilized to
_+0.1 units, and conductivity was stabilized to _+10 percent.

Measurements of pH, conductivity, color, temperature, and turbidity were recorded at least
once after each of the five well volumes were purged.

Deviations

High pressure hot water washing of the Brainard Killman hand pump and the air
development pump was used for decontamination between wells instead of soap and water,
isopropanol, and deionized water as was described in Section 4.2.2.4 of the sampling plan.
The lengths of PVC connections and lengths of the exit hose and air compressor hose were
not easily cleaned by hand. The high pressure hot water wash provided a quicker and more
thorough method of decontamination for this equipment.

The sampling plan specified using a submersible pump for well development. The air
development device used by Mathes for the development of the piezometers was used in
place of a submersible pump. No submersible pump is available which could pump out the
sand and purge the groundwater as quickly from a 2-inch well as did the air development
tool.

Summary of Results

Copies of completed field forms are provided in Appendix A. The development methods
successfully cleared the sand and silt from the installed groundwater monitoring wells and
removed the required purge volumes so that a representative groundwater sample could be
collected after the wells had stabilized for a minimum of two weeks. All groundwater wells
provided sufficient groundwater volume to conduct groundwater sampling.

TP/ds

A/R/HIMCO/AA9
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TECHNICAL MEMORANDUM - NO. 3 •|l" •-'""•''—•*•>*•
DATE: January 21,1991

TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl, RI Lead
Roman Gau, Project Manager
Mike Grosser, TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 175L4J
Donohue Project No. 20026.024
Himco Dump

STAFF GAUGES

Introduction

Three staff gauges were installed at the Himco Dump Site; one was installed in the gravel
pit pond at the northeast area of the site, one was installed at the "L"-shaped fish pond at
the southwest corner of the site, and one was installed at the smallest pond on-site located
east of the "L"-shaped fish pond (Figure 1). The posts for anchoring the gauges were
installed on October 24, 1990, by Eric Slusser and Tom Puchalski of Donohue &
Associates, Inc. The gauges were installed onto the posts by Anya Kirykowicz and Steve
Sjriewak on December 14,1990.

The staff gauges were installed in order to gather surface water elevation data. The
measurements were taken on the same days as groundwater elevations from monitoring
wells so that interconnection of groundwater and surface water can be evaluated.

Methods

The installation of staff gauges proceeded as described in Section 4.3 Surface Water
Hydraulic Monitoring of the Final Field Sampling Plan. Himco Dump RI/FS. Elkhart. IN.
The actual material used for the anchor posts for staff gauges deviated from what was
described in the sampling plan. Two-inch I.D. electrical conduit in 8- or 10-foot lengths
were used in place of the coupled galvanized steel described in the plan.

Anchor posts were driven into the bottom sediments of the ponds with a post driver. Hip
waders were used to allow the installation in water approximately 2 feet deep about 3 to
5 feet from the shoreline. About 4 feet of the posts remained above water after driving in-
place to allow the attachment of a sheet metal rule marked to 0.01-foot.
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The sheet metal rules were attached to the anchor posts by bolts which pass through the
rule and into the posts. Holes were drilled in the posts to accommodate the bolts by using
an electric drill at each staff gauge location. A gasoline powered electric generator was
used to power the drill. The sheet metal rules were anchored with the top of the rule flush
with the top of the anchor post. The elevations of the tops of the anchor posts were
surveyed by Lang Feeney of South Bend, Indiana, on December 16,1990.

Deviations

The locations deviate slightly from those shown in Figure 4-1 of the sampling plan. While
the ponds shown in Figure 4-1 all have gauges installed, Figure 1 of this memorandum
more accurately locates the actual staff gauge locations within each pond. The locations
were modified to account for shoreline and bottom sediment conditions which were most
favorable for the staff gauge installations. The conditions include consolidated bottom
sediments, which provide a sturdy anchoring of the post, and the absence of shoreline brush
which makes accessing and reading the gauges difficult.

Summary of Results

A table of the observed surface water levels and groundwater monitoring well water level
elevations are included in Appendix A. Measurements of the level of ice during months
when the surface water was frozen do not accurately reflect the free water surface elevation
and should not be used to evaluate surface water to groundwater connection.
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APPENDIX A

WATER LEVEL MEASUREMENTS AND ELEVATIONS
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TECHNICAL MEMORANDUM - NO. 4

DATE: January 22,1991

TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl, RI Lead
Roman Gau, Project Manager
Mike Grosser, TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS

GEOTECH BORINGS

Introduction

Four deep (175-foot) geotech borings were drilled and sampled as described in Exhibit A,
Field Sampling Plan Addendum to Volume 2. Field Sampling Plan, Himco Dump
Remedial Investigation/Feasibility Study. Elkhart. Indiana. Drilling activities for these
borings began on December 17, 1990, and were completed January 9, 1991. These four
borings were completed to investigate the site stratigraphy and to collect samples for
geotechnical analysis at the Himco Dump Site, Elkhart, Indiana. The boring locations are
provided in Figure 1 of this memorandum. Drilling and sampling activities were completed
by Max Tinnin and Don Brewington of John Mathes and Associates, Inc. (Columbia,
Illinois) with a TH60, Ingersol Rand air/mud rotary rig. Tom Puchalski of Donohue &
Associates, Inc., inspected the drilling and sampling, completed time logs, logged all
samples, collected select samples for geotechnical analysis, and performed air monitoring
using a photoionization detector and gasponder.

Methods

Drilling and sampling were performed as described in Exhibit A. Field Sampling Plan
Addendum to Volume 2. Field Sampling Plan, Himco Dump Remedial Investiga-
tion/Feasibility Study. Etkhart. Indiana. Section 4.2.

Each geotech boring began with using air rotary and a 7-7/8-inch tricone bit. The boring
was blind-drilled to 18 feet. Eight-inch casing was then pounded down into the borehole to
8 or 9 feet. The 8-inch steel casing was then temporarily sealed in-place using granular
bentonite. A 3-foot diameter steel casing was installed at the surface with a 6-inch
diameter PVC tube extending to a 500-gallon mud tub. After the drilling mud was mixed in
the tub, mud rotary drilling began. A 5-7/8-inch blade bit was used for the remainder of
Borings 7, 8, and 9. Once this bit was worn out, a 7-7/8-inch blade bit replacement was
used to drill Boring 10. Split-spoon sampling was accomplished with a 2-inch O.D., 2-foot
long split-spoon sampler passed down through the inside of the drill stem. The split-spoon
sampler was driven by a 140-pound down-hole hammer which was operated by a winch at
the surface.



The Donohue geologist performed atmospheric monitoring at 5-foot intervals using a
photoionization detector and gasponder. The geologist also logged all the samples using
the Unified Soil Classification System (U.S.C.S.) based on visual inspection. A Munsell
Color Chart was used to describe all soil colors.

The borings were drilled to the following depths: BRG-7, 174.5 feet; BRG-8, 166 feet;
BRG-9,173.5 feet; and BRG-10,174 feet.

All borings were abandoned by backfilling with cement/bentonite grout emplaced by
tremie pipe.

Deviations

The sampling plan specified using a 3-7/8-inch bit, however, either a 5-7/8 or 7-7/8-inch
bit was used. The larger bits were required because split-spoon sampling was performed
through the inside of the blade bit. Using a larger bit had no effect on the sampling of
geotechnical borings.

Although several attempts were made to push shelby tubes, none were successful.

Boring 8 was finished at 166 feet instead of 175 feet because a till aquitard greater than
4 feet thick was encountered. In order to avoid passing through this aquitard at this
downgradient location, the hole was stopped after two split-spoons sampled the unit.

Summary of Results

Boring logs, including atmospheric monitoring results, are provided in Appendix A.

Of the 20 geotechnical and 20 TOC samples sent to the laboratory, 15 geotechnical and
15 TOC samples were collected from the four deep geotech borings. Although three shelby
tube samples were also designated to be collected from these four borings, attempts to
retrieve these samples were unsuccessful.

Several complications caused delays in the drilling schedule. Some of the difficulties were
weather-related. The operation of the drill rig was dependent upon the air system being
free of water. Condensation would generally build up overnight which caused pressure
losses in the air system. Isopropanol dripped into the lines would eventually clear up this
problem. Mud or water freezing in the circulation hoses or in the mud pump also caused
delays in the morning while a propane torch was used to thaw frozen parts.

One day of drilling was lost to an equipment failure. One of the main hydraulic hoses
ruptured on the drill rig requiring replacement.
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APPENDIX A

BORING LOGS
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TECHNICAL MEMORANDUM NUMBER 5

DATE: April 1,1991

TO: Marcia Kuehl

CC: Bob Isenberg

FROM: John Cicone

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.025
Himco Landfill RI/FS

GEOTECHNICAL DATA EVALUATION

Introduction

The objective of this data evaluation is to determine if the data provided from laboratory
consolidation and triaxial shear tests, Atterberg limits, grain size and permeability is
sufficient enough for use in Remedial Investigation (RI) and Feasibility Study (FS) reports
for the Himco Landfill.

Analytical Results

The following table shows the tests for which data was provided and a summary of the
results:

LABORATORY TEST RESULTS

Unconsolidated Undrained (uu) Cohesion (c) = 7 psi = 1008 psf
Triaxial Shear friction angle (0) = 33 degrees

Atterberg Limits See Table 1 (attached)

Grain Size 30 curves total

Consolidation Unable to obtain results with given data
(see Geotechnical Data Interpretation)

Geotechnical Data Interpretation

Data provided for the unconsolidated undrained (uu) triaxial shear testing was sufficient to
obtain cohesion and friction angle values. The attached figure shows the Mohr-Coulomb
failure envelope plotted by the laboratory and the tangent line drawn by Donohue to
obtain cohesion (c) and friction angle (0) values. Test results indicate cohesion and friction
angle for the test sample are approximately 7 psi and 33 degrees, respectively.

Pagel



Data provided for grain size and Atterberg limits was complete and require no additional
interpretation.,

Data was provided for a consolidation test. The consolidation coefficient, cv, which is used
to determine how long consolidation will take, can normally be determined from this test.
However, cv cannot be obtained with the data provided. All of the data curves seem to
indicate the specimens had not reached 100% consolidation when the test was stopped.
Two possible conclusions can be drawn from this termination. The first is that the test was
stopped too early resulting in an incomplete curve and Cy cannot be calculated. The
second is that the material may have undergone a very rapid consolidation and cv could
only be obtained with some difficulty and accuracy would be limited. The grain size curve
for the consolidation test sample indicated a clayey silt, which does not normally have a
rapid consolidation. Therefore, the second possibility seems less likely; however, definite
conclusions cannot be made with available information.

Data was also provided for the consolidation test to allow for calculation of the
compression index, Cc. This value is used to determine the magnitude of consolidation
settlement. This value cannot be obtained because the x-axis is labeled improperly as
ELAPSED TIME (min) when it should be labeled as a load or pressure (see attached
figure).

Summary

The triaxial shear, Atterberg limit and grain size data were sufficient to obtain strength
parameters, and to establish soil classifications of the on-site soil.

No permeability test data was provided with the laboratory results and should be obtained
if drainage of material beyond site boundaries is a concern.

Consolidation test information was insufficient to calculate cv and Cc. The laboratory
should be contacted to determine why testing was stopped and to relabel the appropriate
graph. Further, the laboratory should, as a matter of common practice, provide the cv and
Cc values.

Attachments - Atterberg Limits Results
- Triaxial Shear Test Results
- Compression Index Curve

A/R/HIMCO/AH6
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T A B L E 1

S U M M A R Y
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L A B O R A T O R Y TEST R E S U L T S

PROJECT: SAS5993E

PROJECT NO.: 8ASSS93E

REPORT DATE Feb. 19,1991

LABORATORY MANAGER: (Anil) K. ArulmoU

TETC NO.: 91-220-3108

CLIENT: VIAR COMPANY
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L A B O R A T O R Y TEST RESULTS
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CUBNT: VIAR COMPANY
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CONSOUDATION TEST RESULTS
(ASTM D2435)

PROJECT: SAS 5993B SML / TBTC NO. : 91-212-3108
CLIENT PROJECT NO.: 5993E CUENT : VIAR COMPANY
REPORT DATE. : Feb. 18, 1991 SUMMARIZED BY : S.

SAMPLE NO. : HO K 14-01
INirUL DRY DENSITY : 01.0 pef.
mmAL VOID RATIO : o.eis
SPECIFIC GRAVITY : 2.95 (••aumod)

DEPTH : N/A ft.
miTIAl. MOISTURE CONTENT : 34.0 pot.
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TECHNICAL MEMORANDUM - NO. 6

DATE: APRIL 29, 1991

TO: Vanessa Harris - Site Manager

CC: MarciaKuehl-RILead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA Arcs Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump Phase I

PRIVATE WELL SAMPLING AND BASEMENT AIR SCREENING

Introduction

Groundwater samples were collected from five residential wells immediately south of the
Himco Dump site along County Road 10, and one residential well immediately south of
County Road 10 on October 22, 23, and 24, 1990. Four basements of these residences
along County Road 10 were also screened for the presence of landfill gases.

Residential wells were sampled to investigate groundwater quality. Originally, all
residences had shallow (approximately 22 feet deep) wells. Deeper wells (RW-01, RW-03,
RW-04, RW-06, RW-07, RW-08) (at 152 to 172 feet) were installed in 1974. Although the
state found high levels of manganese in these wells in 1974 and were ordered replaced,
some of the original shallow wells remain. Two wells (RW-02 and RW-05) were sampled
at residences where an older shallow well was accessible in addition to their present deep
wells. Shallow wells were sampled in addition to deep wells at the Rumfelt and
Kolanowski residences.

Basement gas was screened to evaluate if landfilj gas which may be generated at the site
has migrated off-site and into these nearby resident's basements. This screening was
qualitative to check for the presence of methane and hydrogen sulfide.

Procedures

Groundwater sampling of residential wells and basement air screening was carried out as
described in Sections 4.2.4 and 4.8 of the Final Field Sampling Plan. Himco Dump.
Remedial Investigation/Feasibility Study. Elkhart. Indiana. The residents names and their
addresses are: Noble and Selma Bowers, 28279 CR 10; Mark Freeman, 28552 CR 10;
Dave and Joan Geesaman, 28331 CR 10; James and Christine Klein, 28343 CR 10; Helen
Kolanowski, 28213 CR 10; and Herman and Patricia Rumfelt, 28369 CR 10 (Figure 1).
Samples obtained from newer deep wells were obtained directly from the tap at the kitchen
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sink or if available, at a tap in the basement ahead of the water softener. The tap was
allowed to purge for five minutes before the sample was collected. Samples taken from
shallow wells were purged by bailing. A 1-inch bailer was used in these 1 1/2-inch I.D.
wells.

Samples for bromide analysis were field filtered using a millipore filtration unit and
0.45 micron filters. Measurements of field pH, conductivity, temperature, and dissolved
oxygen were obtained at the field trailer immediately following sample collection.
Preservatives, sample bottles, and holding times are summarized in Table 4-2 of the Final
Field Sampling Plan.

Deviations from Project Plans

One of the six residences which were originally scheduled for well sampling and basement
air screening was removed from the list when the owner of the home could not be located.
A homeowner located south of the Himco Dump immediately south of County Road 10
(Freeman) solicited EPA to be added to the list of residential wells to be sampled.
Sampling of the Freeman well brought the total residential well locations back up to the
anticipated six. The Kolanowski residence did not have a basement and, consequently, was
not screened for landfill gas.

Not all of the original six old shallow wells were intact and accessible. In practice, only two
older shallow wells (RW-02 and RW-05) were accessible for sampling.

The shallow residential wells were not of large enough diameter (1-1/2-inch) to sample
with a Keck pump as described in the field sampling plan. A 1-inch bailer was used as an
alternative sampling method.

Five gallons were removed from each of the two residential wells. Readings of pH,
conductivity, dissolved oxygen, and volume removed were not recorded during purging of
the residential wells, but were recorded after 5 minutes of running the tap for deep wells,
or upon removal of 5 gallons from shallow wells.

The 1-inch bailer was decontaminated between sampling locations by an alconpx and tap
water wash, a tap water rinse, an isopropanpl rinse, and two deionized or distilled water
rinses. Isopropanol rinsates were collected in a 5-gallon bucket and covered for eventual
discharge into an on-site frac tank.

Summary of Results

Eight groundwater samples were collected from six locations. Six deep wells were sampled
from taps and two shallow wells were sampled by bailing.

The Geesaman and Bower shallow wells were abandoned; the shallow Klein well was in a
location which made it inaccessible to bailing, and the fourth shallow well was at a
residence which was locked and not occupied.

Basement air was screened at the Rumfelt, Geesaman, Klein, and Bowers residences. A
hydrogen sulfide and methane gas detector was used to screen the basement air. No
detections of these compounds were registered during any of the basement air monitoring.

A/R/HIMCO/AB2



TECHNICAL MEMORANDUM NUMBER 7

DATE: January 24, 1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump

LANDFILL CAP SOIL SAMPLING

Introduction

Twelve soil samples of the landfill cap at the Himco Dump site in Elkhart,
Indiana, were collected for chemical analysis on November 8, 9, 10, 11, and
12. Sampling methods described in the Final Field Sampling Plan. Himco Dump
Remedial Investigation/Feasibility Study. Elkhart. Indiana were followed.
Sampling was done by Eric Slusser and Tom Puchalski of Donohue & Associates,
Inc. The purpose of sampling the landfill cap was to characterize the
chemistry of the white powder matrix which makes up the majority of the cap
material.

Methods

Section 4.0 of the Final Field Sampling Plan. Himco Dump Remedial Investiga-
tion/ Feasibility Study. Elkhart. Indiana, describes the method used for soil
cap sampling and the technique used to define the sampling locations. The
sampling locations were spread out to cover the entire landfill cap. Soil
samples were located from a systematic grid marked by survey stakes. The
actual soil sampling locations are provided in Figure 1. Completed soils data
forms are presented in Appendix A.

The twelve soil samples were collected from depths as shallow as three to nine
inches and as deep as eight to sixteen inches. The depth varied dependent
upon the thickness of the overlying sand and topsoil cover. The cover
material overlying the white material, assumed to be calcium sulfate, was
removed with a shovel prior to sampling at each location. A hand auger was
used to dig out the white material. The sample was placed in a stainless
steel bowl and immediately placed in two 4 oz. jars for volatile analysis.
The remaining sample volume in the bowl was mixed using a stainless steel
spoon. After a homogeneous mixture was obtained, the sample was divided into
four quadrants. Small portions of each quadrant were used to fill each
remaining sample jar.



Before sampling and between each sample location, all sampling equipment was
decontaminated with: (1) a soap and tap water wash, (2) a tap water rinse,
(3) an isopropanol rinse, and (4) two rinses with distilled or deionized
water. Isopropanol rinses were retained in a covered 5-gallon pail for even-
tual discharge into the on-site frac tank.

Deviations

Figure 4-1 of the Field Sampling Plan shows soil sampling locations based on a
grid system which was not used in the field. The grid shown in Figure 4-1 is
diagramatic and not meant to represent the final surveyed grid. It was
designed to show approximate soil cap sampling locations. Actual grid points
were selected in the field using the general pattern, as shown in Figure 4-1,
so that the entire area of the landfill cap was sampled. The actual grid
points are shown in Figure 1 of this memorandum. Photographs were not taken
of each location on the landfill cap as the sampling areas were similar, and
the photo would not aid in identifying the location.

Summary of Results

Soil samples of the cap soil material were taken at twelve locations spaced
out across the area of the landfill cap. In general, the white material thins
from west to east. The appearance of the white material is uniform with no
discernible trends. Soils data forms are provided in Appendix A of this memo-
randum .

A/R/HIMCO/AB1
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SHEET I OF _L

f"" Donohue Soils Data Form Soil Sample Area
SoU Subsample

Engineers & Architects & Scientists Site M-inoro Oumft , Project No.o?nOBR
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TIME
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SHEET —J— OF

C Donohue Soils Data Form Soil Sample Area fVn So
Soil Subsample .

Engineers & Architects & Scientists Site Hiv*ro Uu.v*fi Project No.

DATE ——11
TIME ___
COLLECTOR
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PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: &-
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Donohue Soils Data Form Soil Sample Area ^V
SoU Subsample

Engineers & Ardutects & Scientists Site T>?<mft>> Project

DATE JL
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COLLECTOR TDAf PUCU(\\

SAMPLE DEPTH

-r
PHYSICAL DESCRIPTION OF SUBSAMPUNG LOCATION:
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SHEET i_OFl

Donohue Soils Data Form Soil Sample Area
Soil Subsample

Engineers & Architects & Scientists Site ^\'^C^ 0\ info Project No,
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Donohue Soils Data Form

Engineers & Architects & Scientists Site

Soil Sample Area L&vJfr ' ; fc
Soil Subsample

Project No.
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SAMPLE DEPTH

PHYSICAL DESCRIPTION OF SUBSAMPLJNG LOCATION: H:rMJe

DESCRIPTION OF SUBSAMPLE: lihi ""f
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Engineers & Architects & Scientists Site Ui.^rrt T)f.(rv.T)_ Project No. ^^

/ I ? f aDATE M l ? n
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TECHNICAL MEMORANDUM NUMBER 8 i'- v: :^ •*••••;>. ••••: :\ -i

VY •',-/ , -, • • . • - •, - ' . - . . • ' /<-»- ^UL, xc-j^u i t - - . >-.;.;s
DATE: April3, 1991 - - •——i

TO: Vanessa Harris - Site Manager

CC: Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5IAJ
Donohue Project No. 20026.024
Himco Dump RI/FS

WELL SAMPLING

Introduction

Ten groundwater monitoring wells installed during this investigation, and 23 previously
installed wells were sampled at the Himco Dump site on November 14 through January 9,
1991, to investigate the vertical and horizontal extent and degree of contamination of the
uppermost unconsolidated aquifer. Groundwater samples were collected by Eric Slusser,
Steve Spiewak, Tracy Koach, and Anya Kirykowicz of Donohue & Associates, Inc.
Groundwater samples were collected as described in Section 4.2.4 of the Final Field
Sampling Plan. Himco Dump Remedial Investigation/Feasibility Study. Elkhart. Indiana.
The well locations are shown in Figure 1. Completed purge and sample collection forms
are in Appendix A. Table 1 contains the well bottom depths for all wells used in the
sampling event.

Methods

All field meters were calibrated at the beginning of each day before sampling activities
began. The sampling equipment was transported to each well location in plastic coolers.

After unlocking the protective casing, a photoionization detector was used to monitor the
air near the casing top. A decontaminated water level measuring tape was then lowered
into the well casings to obtain a water level and well bottom depth. This information was
recorded on the purge and sample form. A well volume was calculated from this
information so that at least five volumes could be removed during the purging process.

A YSI water quality meter was connected in-line with a Keck pump so that direct
measurements of pH, conductivity, and temperature could be collected from the purge
water. Purging continued until the readings have stabilized to pH .±0.1 unit, conductivity
_+10 percent, and temperature to jt0.5° C. This information was recorded on the purge and
sample collection form. As soon as the purge pump was removed, a second reading of the
water level was obtained.



An alternative purging method was used for 4-inch diameter wells due to the large volumes
of purge water which needed to be removed before sampling. A stainless steel submersible
pump was used which pumped up to 20 gallons per minute. This 220-volt electric pump
received its power from a portable gasoline generator.

A 500-gallon polyethylene tank was strapped to the back of a four-wheel drive pickup truck
so that the purge water could be collected from each well and transported to the on-site
21,000-gallon frac tank. Measurements of pH, conductivity, and temperature were
recorded periodically during the purging process with a combination pH, conductivity,
temperature meter. The Keck pump was used to sample these wells following purging with
the submersible pump.

Wells F-l and F-3 were purged by bailing with a 1-inch diameter bailer. Readings of pH,
conductivity, and temperature were collected periodically as purging progressed.

The time between the completion of purging and the collection of the sample did not
exceed 24 hours for any well. Table 4-2 of the Final Field Sampling Plan summarizes the
sample container and preservative requirements. When a preservative was added to a
sample, pH paper was used to ensure that adequate preservative was added.

Samples obtained for dissolved metals or bromide analysis were collected in a one liter
polyethylene container for filtration at the field trailer. Samples were filtered with
0.45 micron paper using a millipore filtration unit in combination with nitrogen supplied by
a pressurized tank.

All samples were stored in coolers with ice until custody was relinquished to the sample
custodian at the field trailer.

Outer parts of the Keck pump and the one-inch bailer, which came into contact with
groundwater and were used for sample collection, were cleaned between wells with an
Alconox and tap water wash, a tap water rinse, an isopropanol rinse, and two deionized
water rinses. The inner parts of the Keck pump and the submersible purge pump were
cleaned by pumping distilled water through the system, or in the case of the purge pump, by
rinsing the inside and outside several times with distilled water.

Deviations

Wells F-l and F-3 were purged and sampled with a bailer instead of a Keck pump as
described in the sampling plan. A Keck pump was too large to fit in these wells. Using a
bailer did not effect the sample integrity.

A 3-inch submersible pump was used to purge the 4-inch diameter wells because a more
rapid purging method than a Keck pump was needed to remove the large volume of
groundwater from these wells. The purging was followed with sampling accomplished with
a Keck pump.

Page 2



Summary of Results

Twenty-three wells installed in 1977 and 1979 by the U.S.G.S. and ten wells installed by
Donohue for this investigation were sampled for groundwater. Large volumes of purge
water were required to be removed to purge the required five-well volumes because of the
4-inch diameter and extreme depth (up to 495 feet) of some of the U.S.G.S. wells.

TP/ke

A/R/HIMCO/AG7
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WELL DESIGNATION DEPTH TO SCREEN BOTTOM (in ft.)

B-l 495
B-2 12
B-3 129
B-4 173

CP-1 20
E-2 17
E-3 174
F-l 32
F-2 153
F-3 15
G-l 50
G-3 169
1-1 172
1-2 15
1-3 35
J-l 40
J-2 18
J-3 152
M-l 24
M-2 103
N-l 30
O-l 20
Q-l 20

WT-101A* 18.75
WT-102A* 18.50
WT-103A* 18.50
WT-104A* 18.80
WT-105A* 18.50
WT-106A* 21.25
P-101B* 100.50
P-101C* 167.50
P-102B* 67.90
P-102C* 162.00

Wells installed by Donohue during this investigation. All others were installed by the
U.S.G.S. in 1977 and 1979.

* A/R/HIMCO/AG7
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APPENDIX A

WELL PURGE AND SAMPLE COLLECTION FORMS



Donohue
Engineers & Architects

Project No. JT.W?A J2-3

Well Purging and Sample Collection

Site

Method of Purging Pumped—

Equipment_________Airlift

Pump XtCf M?rutfarfiirpr__

-Bailed-

.N2 Lift- Jn. Bailer. .Length. Ft. Material

.Diameter___Description of site
(weather, temp.^oll, conditions)

- J

Well

Time
Depth to

Water
Depth to
Bottom

Volume
Calculated

(gal.)

332

'" we1 1

X XC 3

Volume
Removed

(sal.)
Depth
After pH

•?. £-3

Cond. Temp

/A.f

Turbidity
Y/N Comments

. 3v



Donohue
Engineers & Architects

Well Purging and Sample Collection
0-1

) Project No. Site

Method of Purging Pumped_£

Equipment________Airlift.

Pump /K&I/>—Manufacturer _

-Bailed.

.N2 Lift. Jn. Bailer. . Length. _Ft. Material.

.Diameter———Description of site
(weither. t»mp.,«oll. condition*)

6n

Well

Time
Depth to

Water
Depth to
Bottom

Volume
Calculated

(gal.)

Volume
Removed

(gal.)
Depth
After pH Cond. P>n?Pl Turbidity

Y/N Comments

0 0- 1.2.0
c.

. 0 11. 1
6

t.o
in

. 0
(?. i// p. l

. (?
u-i clew
lit

-rfr

^•Vy
/*, /9 j2

Notes, 0-1: . •i^

. Signature



Donohue
Engineers & Architects

Well Purging and Sample Collection A-1

Project No. Site
Method of Purging Pumped__£

Equipment________Airlift.

Pump /urC^C.—Manufacturer _

Lift. .In. Bai . Length.

.Diameter___Description of site

___Ft. Material.

>f/^cy vtoT" <„
(wenhe'r, t»mp.̂ o!l. condition*) .

> / (4j,v;r

Well

Time
Depth to

Water
Depth to
Bottom

Volume
Calculated

(gal.}

Volume
Removed

(gal.)
Depth
After pH Cond. Temp Turbidity

Y/N Comments

0.5- -3.1

£.2.

/ A'^

/ ?
I.T S"

.)

IMMM C - K * < U ' ? a - . 3 * S ' « / *••*" U C -, 2 ?

.Signature^X
/ /

, . ..ir---*1'
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Donohue
Engineers & Architects

Well Purging and Sample Collection

Project No

Method of Pi

Equipment

j?r>p Z£_ i-^J Site ///.?<-,- 2>/''-/>

irging Pun

Airlift W7 lift In R»il»r Lenoth Ft Material

Pump ff&K Marv,ff9rti,ri>r Diameter n»vi-ipTjnn of tit* <Xf.jJ/,. S?/j> >•» | <t>/ M^/ ———————
(wcnha'r. temp.̂ oil. condition*)

Well No./

_^*^ Time
wrjoi£~--

^^y*
^7^
^<^
^^
^<^\
^^
^^^
*^?fA±
^-^z>-
^^^"
^^^
^^^
^^^
^^^^
^^~^
^,^^
^^^
^~^^
^^"
^^^"
^^-^

Depth to
Water

•" / ~* /
S r* ^ t

<0

^v..

Depth to
Bottom

/f.y.-1

~/l » V
• xar- t

Volume
Calculated

(gal.)

1 2J

*

S*-,W

Volume
Removed

(gal.)

f

| -5-

1 c

<<. V

6 c

7 r

Depth
After pH

"7nr
~7 if
•? Wy

7wi
7 ?>/

"7- vr

Cond.

^) ^' *'

.c/&<-'

'i V"

. ^77

<-,-7(

wr

Temp

II. 1

;n

tf.r

/^.i
,2.>
«-5

Turbidity
Y/N

>'oi>*-'1+-»-^ .'

s*"1

V-C..'
MW'

+•-<,'. V
w j ''y<lJ-\

Comments

it.'cW '/^-''-,N

C3(;-. -y="J- -v

SEE

P/15̂ ,̂ *;%M

$.3&

*„«. 2"1 O-H j ' y -? . ) ^^ ) « / - ? ^-/5 r) writ u.l. ''*' 7.-"^-- 7^ ^

"7 <* 4 V C f 1 ^ " / 2l r, ̂  I j ' ' '-V-" v - 1 ,
J

^^ ^ - ^_r ^ y<j ̂ .c. ^r^rs
-



Donohue
Engineers & Architects

Project No. .3.->s>S.6<-"Z3

Well Purging and Sample Collection

Site

Method of Purging Pumped___£r___ Bailed__________

Equipment.^!______Airlift_________N2 Lift____

Pump Xv3"*-^?*- MftfMifai-pirpr Diameter

.In. Bailer____ Length. ,Ft. Material.

yj»^
(weaker, temp.,*oU, condjtion»r

Well No. Depth to
Water

Depth to
Bottom

Volume
Calculated

(gal.)

Volume
Removed

(gal.)
Depth
After pH Cond. Temp Turbidity

Y/N Comments

<-\\ / . L 4 /« .1

i.r (I.-7

-7 <-} V A

7 ' J f c 15.3

i r /J

C - I L * > "7 b'C- - / 2V -T .--/., - / we-11

.Signature.



Donohue
Engineers & Architects

Well Purging and Sample Collection

Project No. Site
Method of Purging Pumped [•r

Equipment ________ Airlift

-Bailed-
.N2 Lift. Jn. Bailer____ Length. .Ft. Material.

.Diameter ___ Description of site
(w««ttier. temp..*oN, condition*)

Well No.

Time
Depth to

Water
Depth to
Bottom

Volume
Calculated

(gal.)
Volume
Removed

(gal.)
Depth
After pH Cond. Temp Turbidity

Y/N Comments

(n

ll.'.rJ 3-r , 53 "
5 5

7 r
Ti.rL . t> -5"

<l: rf r S-

"2f->^-

J /IAZ?'~>

NOTES -? " 13 6<< :

r.ll-4 f il> 10 r -^ / -T c. ..I -. <

.Signature, .Date
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Donohue
Engineers & Architects

Well Purging and Sample Collection

Project No. Site

Method of Purging Pumped_te

Equipment_________Airlift.

Pump ^CU^——Manufacturer _

-Bailed-

.N2 Lift. _ln. Bailer____ Length. _Ft. Material.

.Diameter___Description of site
(wtvther, temp.,«oll, condition!)

Well

Time
Depth to

Water
Depth to
Bottom

Volume
Calculated

(gal.)

Volume
Removed

(gal.) After pH Cond. Temp Turbidity
Y/N Comments

c. 1.11- 1C 1

lit
5

P, c id
s/

11.

J .ItT.

r .

K (' M' i-

/A75"

Olfi

5 J- «• >-o.3 ux-

•1; L C i\\

v i o l -

.Signature,



Donohue
Engineers & Architects

Well Purging and Sample Collection i/T i <• '~j n

j

Method of Purging Pun

Equipment

nped l^^" Bailed —————————————————— • ————————————— : ————————————— -
Airlift M9 1 itt In Railpr Lenoth Pt Material

Pump A '̂LA' Manufacturer Diameter Pmeriptionafrite^/XfiT^^ *•' >"•* ^ 'ft I-"J* fT c~!)/i.
(weittier. ttmp.̂ oil, conditions)

Well NoiX '̂

^^ Time
u/Tĵ î -

^^z
^^^
^^^
^^^^
^^<^
^^^
^^^
^<^
^^
^^^
^^^
^-^^
^^"
^~^^
^~^~
^,^^
^^^
^~^^
^^-^
^*^^
^^^

Depth to
Water

9.^

&S4

&*/.

Depth to
Bottom

/£ Vj?

^- '*'•

&/

Volume
Calculated

(gal.)

/ • t ^ i

-A-2 ^^

Volume
Removed

Igal.)

j

i-y
?> {•

W.T

fr-C

7. >"

Depth
After pH

,̂7

f.,S
«,t-
S'.'S

t.'J
y, /3

Cond.

. W-'

?X
ytf

vr/

^->

AVC

Temp

//A

//•?

/^./
,.,,i

/A. :^

>A.A

Turbidity
Y/N

/

^

V

./

./

»)

Comments

/* y*- _sd fL- r^

It

^ ^,^'

P.O.* 5"..5S"

2" u/,H 0*U&C^r-Z3 *.l.ZL .-,/ / *,,// „./ ^/'"YO^'

C ILI V ? y-r _ /. i,3 5./ | ^,, „.:.

r,^/.. ^>^.r ,,./ ~ .-." -,*/ *-.*- -'-'^>.<r.

j ' • -/ C* •* a
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Donohue
Engineers & Architects

Well Purging and Sample Collection

Site

Method of Purging Pur

Equipment Ke c Ic.

nped ——— 1 ——— Bailed ———————————————————————— - ————— - —— ———— ——— —— — - ——— -

Airlift N9 lift In Bailer Lenoth Ft. Material .. ...

Pump Mamifartnrer "°* '"*-• » Diameter n.̂ ripflnn nf tit* *»—*..» . — -S"O .>-(.;.> , .? £ c, -f f. T ./ fto
(warmer , temp.,»ll, conditions)

|«f»c.

Well No^

_^^ Time

"Z^&vC
^^\
^<^
^-<^
^<^\
^^^
^^^
^^^
^^^
^^^
^^^~
^^^
^-^^
^^^
_^~-"""
^^^
^^^
^^^
^^^
^^^
^^^
^^^

Depth to
Water

^7 ML

s-^«

Depth to
Bottom

j? <n

,\.t

Volume
Calculated

(gal.)

\.<

teS-r

Volume
Removed

(gal.)

l.o
•It
t*-r
(,.0

l.f

Depth
After

7 <U

pH

7«r
-7 i?

7. '.3

TO*

Cond.

t ^H

*7 1 0

7) '

7i f
752-

Temp

t*' 3

(.<•.*
5?<£

,7?o
5-?.=

Turbidity
Y/N

rV

W

rJ

W
iJ.

Comments

°J 2-*~
U _*j i

0 ^ ^r-J • T

Oo ̂ i.i

Oi >*."

NOTP« ^2" Well 1T T (l Hf^) ' C > . / t 3 0- \ (* & f 'J.o'i r /. </ ci«f

^ ^ it:^ x «? C-! {> •> I . ^ / L ^ /. r ^^,,> / .-.-u ,-«.

-

———— Signature A£~' '4sp^~~f' L —— >£A~— DatP l(-27-'>5



Donohue
Engineers & Architects

p- /o I B

Well Purging and Sample Collection

Site .f-f o M
Method of Purging Pun

Equipment

nped ——— k±I —— Bailed ————————————————————————————————— — — —— - —————————— -

Airlift N7 1 ifr In Railer Lennth Ft Material

Pump MffniifarTnrpr K C C fc- D' 1 -7C1'ameter !•'••> DeSCfipt
(werttier.

jrn Cf ,;tf (^ o( fl Sno^',*} ' ^ -•"' ^ ^
temp.,$oll, eonditiow)

f

Well No/

^^ Time

^f î

^^l

^^iC
^^£>
^^^
^-z^
^\^
^^^
^^*^
^^"
^^^^
^^^'
^^^
^^^
^^^
^^^^
^,^^
^ "̂"
^^^
^^^
^^~
^-^

Depth to
Water

*?.io

W c\-

Depth to
Bottom

IOC.1*

fr- S

Volume
Calculated

(gal.)

\H qd

. J

Volume
Removed

(gal.)

I<T
"3.C

wr
C o
if

ft)

\°f

la

Depth
After

'C*t

pH

«? 1o
^.af
j<tV
?t~l
J * ̂ y »i

<C* ^ j*

?.</*

Cond.

.136

,y?7
, * 4£

• V 1^

• Si;l

. 77(,
.-7S-e?

Temp

ii.^

«.?

i\.f

\\.S
1 1 1> '

ll?

fl*

Turbidity
Y/N

K
1

-/

t
y
r
Y

Comments

T"J '̂JC*!? *"'*"
i. *• 41 *i/\

ti'J^S *w"*>-'5*;^/;?:^
"«/rtLr'' "*""*•'

/»MlK»

U SI.JA*(, 4-^fe.«

Notes. 3••> -

rn"U~/

.Signature. .Date ,
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Engineers & Architects

P- jo / C

Well Purging and Sample Collection

Project No.

Method of Pu

2O<5^C. 03.3 Site r4i/MC?a 0-*-«

rgmg Puniped ——— L^ — Bailed ——————— ' —————————————————————————————————————————— •

Airlift W9 1 rft In Railer Lennth Ft Mardrial

Pump MarM,f?<-tnri>r f^f O k D'ameter_LjL£_Descript
(wenher.

Wed Nox^"

^^ Time

t^Fri
^^^

^Z^L

^f^ft
^^rC^i
^^^
^-^
^^^
^^^
^^^
^^^"
^^^
^^~
^^"
^^^
^^^
^^^"
^^^
^^^
^^~
^^^
^^-^^

Depth to
Water

^•H-0

We-

Depth to
Bottom

IWc*

^

»"ff •-

Volume
Calculated

(gal.)

2^.0q

^ <>! ^^ '*

Volume
Removed

(gal.)

2T

So
1<

loo

i-2t

j^ :

Depth
After

f |

jpn«ffjT. Co' *,j_cJ.̂ J(Jr... .SC..f + r -^ , /
t«mp.,ioll, conditioni)

pH

<f 0-]

"7 ^? ̂ 7

~7.<?4
7^2

"7 tl_

-

Cond.

.H^C-

•4.44

^24

.Vaz
,^^

Temp

tto
/.*?

II?

/•r
«/7

Turbidity
Y/N

^

y
If

Y

Comments

t!1 .̂'1 4"i'-
r -̂''̂ i
LLfi^.~far
'Z*'**?'-*^

\

i
^.ii . lL~2/"x£)//z-*}'C'O(4 > / / ^ . n - ^ V j " / ^S"̂  /"

Nnt« -2 W<\ \ ~ I^S it 0 ^ -£0 ,5 '^<0 • WC, ^ 11 /3C f - T * -*"U

V 'Oery m^^v 4™ + <-~ , K"^ ** ^^ "^ ^A>< :w i» . -5 ' o^ S^/o,^.,v

C*noU&4,*,4 r^o«(.rt , «- -^ ^-i^ L M-U-/C«,
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Engineers & Architects

Project No. 2

Well Purging and Sample Collection

Site

A

Method of Purging Pumped ___>»• Boiled

Equipment_________Airlift_________

Pump——&——Manufacturer toe^k_____

Lift. .In. Bailer. .Length. Ft. Material

.Diameter j__i2.Descripti
(weither, «mp.,«oll, conditions)

Well No.

Time
Depth to

Water
Depth to
Bottom

Volume
Calculated

(gal.)

Volume
Removed

(gal.)
Depth
After PH Cond. Temp Turbidity

Y/N Comments

T 10 far. to
5*' "7. ZJ

/C.I

72.1

Notes. -- |V7 -

L c^ct

.Signature. .Date
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Project No. 2.&CJ.L f ±1

Method of Purging Pumped_____

Equipment________Airlift _

Well Purging and Sample Collection

Site ii
ia+2_

-Bailed-

.N2 Lift. .In. Bailer. .Length. Ft. Material

Pump——£——Manufacturer ^clc .Diameter ___,
(wccther, t*mp..<oll, conditioni)

Well

Time
Depth to

Water
Depth to
Bottom

Volume
Calculated

(gal.)

Volume
Removed

(gal.)
Depth
After pH Cond. Temp Turbidity

Y/N Comments

7
, / ' 57

7 s-
I O 7-

BfcP.r-

Notes.
n w?H /O.C.O /( O.

C vj^c I A / C^

.Signature.
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Well Purging and Sample Collection

Project No. * L Site Q «••>•»•»̂ -
Method of Purging Pumped_iti

Equipment_________Airlift.

-Bailed

.N2 Lift. .In. Bailer____Length- Ft Material

Pump __^i_ .Diameter̂ JIZ. Description of site £-ttft
(weather. temp,,fOll, eonditioni)

Well

Time
Depth to

Water
Depth to
Bottom

Volume
Calculated

(gal.)

Volume
Removed

(gal.)
Depth
After pH Cond. Temp Turbidity

Y/N Comments

-TLC V fi" ?

777 I/, 'A;
•7.

'7. 77

,4*.-

Notes.

•tLu, f

.C -

~ V-C -

.Signature,
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Project No.

Method of Purging

Equipment

Pump —— J£ —— Manufacturer

c> 3. 3

Well Purging and Sample Collection

Site n-'.
"V Bailed

Airlift .N2 Lift- Jn. Bailer____ Length. .Ft. Material.

.Diameter_Lli2.Description of site—-?-firv» > . j -aci
(wither. ttmp.,«oll. conditioni)

Well No.s
Time

Depth to
Water

Depth to
Bottom

Volume
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(gal.)

Volume
Removed

(gal.)
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After Cond. Temp Turbidity
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Tn'6-T it? II 5-
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Well Purging and Sample Collection

Project No

Method of Pi

Equipment

oiCc;'">t. c?zs Site niv»e-j» n^,^^

irgmg Puniped ——————— Bailed — - —— . ————————————————————————————————————————— -
Airlift N9 1 ift In. Bailer Lenoth Ft Msterial

Pump .... f Maniifarturpr Kr e. \e- D

So-4A <5" r^*h A „-,»- i,, f» ly i^/>h

ameter_^Zzbescript
(wenher.

ion nf site ^'^ -5^--a, „ ̂ ,rf- ̂ 1 ,_-̂ il_
temp.,»oll. conditiont)
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_^"^ Time

r^rfT?
^^?w>
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^^l
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^^^
^^^^
^^^
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^^^
^^^^
^^^
^^^
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^^^^
^^^
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^^"
^^^

Depth to
Water
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Depth to
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/ .r/6

'* /r '

Volume
Calculated

(gal.)

J . t f Z

•«.rl«-

Volume
Removed
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3.0
S.r
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1^

•3. ^

Depth
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^HS"
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pH
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•7.J*
7.2T
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Cond.
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• f5^/
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Temp

/^
/f,i
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1'.'
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Turbidity
Y/N

V
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u
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Nme? 0 ] L 5X S" / 1 Z- i ^"2 j: ' «~V/I v-'-l '

/^ - "^" '
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TECHNICAL MEMORANDUM NUMBER 9

DATE: January 28,1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS

SURFACE WATER/SEDIMENT SAMPLING

Introduction

Surface water and sediment samples were taken at four locations at each of the three
ponds at the Himco Dump Site in Elkhart, Indiana, to investigate the degree and extent of
surface water and sediment contamination. Sampling was done by Eric Slusser and Tom
Puchalski of Donohue & Associates, Inc., on October 17, 18, 19, and 20, 1991. This
memorandum describes the sampling methods used in the field as compared to the
methods described in the Final Field Sampling Plan.

Methods

Three surface water bodies are present at the Himco Dump Site. The two smaller ponds
are located at the southwestern portion of the site. The larger of these two ponds is
"L"-shaped with the longer channel oriented north-south and the shorter channel oriented
east-west. Both channels of the "L"-shaped pond are approximately 100 feet wide and
400 feet long. The smaller pond is directly northeast of the "L"-shaped pond and is
approximately 100 by 170 feet. The shorelines and bottoms of these two ponds are
generally gravel and sand. Their depths are unknown, but because they were excavated
with a backhoe, they are assumed to be less than 15 feet deep.

The gravel pit pond is the largest surface water body on-site. It is located in the northeast
corner of the study area. It is approximately 850 feet wide in the east-west direction and
400 to 550 feet wide in the north-south direction. The depth of the gravel pit pond is
unknown. The shoreline and bottom is generally gravel and sand.

The four locations at each of the three ponds were selected so that the north, south, east,
and west shorelines were sampled (Figure 1). A description of the sampling location was
written on the surface water and sediment field data form (Appendix A). A photograph
was taken of each sample location.
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The surface water samples were collected before the sediment samples and on different
days at all locations. Surface water was collected by lowering the capped sample bottle
below the surface and opening it under water to allow the sample to trickle in. The bottle
was then capped under water and brought back up out of the water. The water sample was
put in a cooler with ice to be transported to the field trailer. Readings of pH, conductivity,
temperature, and dissolved oxygen were taken in the back of a pickup truck at the edge of
the pond immediately after carrying them from each location (Table 1).

Sediment samples were collected at the same locations as were surface water samples at
approximately 2 to 3 feet offshore at water depths which ranged from 0 to 2 feet. A shovel
was used to collect the sample from approximately 0 to 4 inches. Sediment samples were
placed in a stainless steel bowl, and the excess water was poured off. Grab samples for
volatile analysis were immediately placed in two 4-oz. jars with no headspace. The
remainder of the sample was mixed using a stainless steel spoon. The resultant
homogeneous mixture was spread evenly in the bowl. The sediment was divided into four
quadrants. Small portions were taken from each quadrant for each jar until the remaining
jars were filled. A visual description, including texture and color, was written on the field
data form.

The shovel, sample composite bowl, and mixing spoon were decontaminated between
sample locations by:

1. Alconox and tap water water wash.
2. A tap water rinse.
3. An isopropanol rinse.
4. Two deionized or distilled water rinses.

Isopropanol rinsates were collected in a 5-gallon bucket and covered until eventual
discharge into the on-site frac tank.

Deviations

A shovel was used instead of a bucket to collect the sediment sample because the sediment
was consolidated by plant roots in some locations to the degree that a bucket could not
scrape up the required sample volume.

Summary of Results

Twelve surface water and twelve sediment samples were collected. No visual evidence of
contamination was apparent in any of these samples. Figure 1 shows the surface
water/sediment sampling locations, and Appendix A contains the surface water and
sediment field data forms, which describe the appearance of the samples.

TP/ke

A/R/HIMCO/AB4
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TABLE 1

Sample Number

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

SS-10

SS-11

SS-12

Date

10/17/90

10/18/90

10/18/90

10/18/90

10/18/90

10/18/90

10/18/90

10/19/90

10/19/90

10/19/90

10/19/90

10/19/90

T°F

69

50.2

48.5

49.8

49.6

49.4

48.3

46.8

55.6

60.0

61.7

61.7

£H

8.11

8.02

8.31

8.27

7.93

7.58

7.06

8.06

8.06

7.99

8.00

8.00

Conductivity
ms/cm

792

753

704

707

534

538

431

471

637

659

693

693

DO mg/1

6

9

8.4

8.6

8.4

5.8

3.2

7.2

7.2

6.4

6.7

6.7

A/R/HIMCO/AB4



APPENDIX A

SURFACE WATER AND SEDIMENT FIELD DATA FORMS
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TECHNICAL MEMORANDUM - NO. 10

DATE: January 29,1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump

TEST PITS

Introduction

Twenty test pits were excavated at the Himco Dump Site in Elkhart, Indiana, on
November 28, 29, 30, and December 1 to determine if metal drums are buried at the site.
All excavations were carried out in Level B personal protection. Excavations were dug by
Chris Goodwin and Mike Donohue of John Mathes and Associates, Inc. Air monitoring of
the excavation and logging of the pit were done by Tom Puchalski of Donohue &
Associates, Inc. Perimeter monitoring downwind of the excavation was done by Anya
Kirykowicz of Donohue & Associates, Inc. The purpose of this memo is to describe the
test pit excavation methods and results as they relate to the Final Field Sampling Plan.

Methods

Test pit excavation locations were determined by Rob Stenson and Tom Puchalski of
Donohue & Associates, Inc., from a magnetic anomaly map produced for the site by STS
Consultants. Excavation procedures are described in Section 4.9 of the Final Field
Sampling Plan. Himco Dump Remedial Investigation/Feasibility Study. Elkhart. Indiana.

A separate memorandum provided by STS Consultants describes the field and data
evaluation methods they used to perform the EM, Magnetic survey, and produce anomaly
maps (Appendix A).

Once the locations of the test pits were determined and marked on the magnetic anomaly
map, their locations were staked in the field by reference to the site survey grid stakes.
After defining the work zone with caution tape and setting up the Level B equipment, the
excavation was ready to begin. As the excavation proceeded, the Donohue geologist
described the types of waste and soil being excavated by completing a trench log. Readings
on air monitoring equipment were periodically recorded on an atmospheric monitoring log.
Air monitoring was also performed continuously by a second person at the downwind side



of the excavation outside of the work zone. Readings on a PID and OVA, H2S, %O2,
LEL, and CO were all monitored. Photographs were taken of large metal objects or other
objects of significance. The bottom of the pit was defined by reaching the water table or
approximately 15 feet, whichever was shallower. Upon completion of the pit, a measuring
tape was used to define the depth of the excavation and the depths to any significant waste
or soil horizons. Following the completion of trench logs, the excavation was immediately
backfilled. Prior to surveying in the trench locations, all were staked with wooden lath and
survey tape.

Upon demobilization from the site, the backhoe was decontaminated by steam cleaning at
the decontamination pad. Wastewater generated from steam cleaning activities was
collected by the decontamination pad and pumped by sump pump from the collection pit to
the on-site frac tank.

Deviations

The backhoe was decontaminated once before demobilization from the site.
Decontamination was not required upon mobilization or in between test pit locations as
described in the Final Field Sampling Plan because no sampling for chemical analysis was
performed, and all test pit locations were on-site in areas of former waste disposal.

Summary of Results

Twenty test pit locations were excavated. Each test pit was twenty-five feet long. Some test
pit locations were along the same direction and a direct extension of adjoining test pits, in
some cases, producing up to a 100-foot long continuous trench. Test pit locations are
provided in Figure 1. Completed test pit log forms are included in Appendix B.

Other than a few scarce 55-gallon drum lids, one rusted and crushed 55-gallon drum which
may have been a burn barrel for garbage, and a few 25-gallon crushed drums, no significant
buried drums were discovered. Other metallic objects were discovered which can account
for the observed magnetic anomalies. Excavated metallic objects consist of scrap metal
strips and angle iron, pipes, sheet metal, refrigerator condensers, wire, lawn mower parts,
car bumpers, metal boxes, car mufflers, and pails.

A summary of the information contained in the trench logs and atmospheric monitoring
logs follows.

Trench 1-4

Trenches 1-4 were excavated from northeast to southwest adjacent to each other to form
one long 100-foot trench along hummocky terrain. Two iron beams, concrete, and metal
pipe was protruding from the ground surface in several places. Grass covered hummocks
were approximately six feet higher than the surrounding terrain. The spoils were piled on
the down-wind east side of the trench. The trench was originally approximately 5 feet wide
but this dimension widened to 10 feet at the north and south 25 feet due to cave-in. The
trench depth varied from 6 feet on the northeast end to 12 feet on the southwest.



The stratigraphy of TP-1 through TP-4 can be summarized as follows. A thin 0.5 to 2.0-foot
layer of silty sand topsoil fill overlies a white calcium sulfate layer which grades to black at
its base. The calcium sulfate layer pinches out in TP-2 but is present as a brown and white
silt layer in TP-3. It was not present in TP-4, but is correlative with black and white
stringers 2 to 0.5 feet thick.

Municipal waste, from 2 to 5 feet thick, described in detail in the trench log, is present
below the calcium sulfate. Water began flowing into the trench at 7 feet so the trench was
not excavated deeper on this end. As the trench excavation proceeded south, no new water
sources began flowing. TP-2, therefore, was excavated deeper to 11 feet. The waste layer
pinched to about one foot thick in TP-2.

Metal objects were found which can explain the anomaly mapped for this area. Scrap
metal strips, steel I-beams, metal pipe, sheet metal, and two drum lids were found within
the waste layer in TP-1,2,3, and 4.

Air Monitoring

Air monitoring of TP-1 through TP-4 produced a high reading of 30 to 40 ppm and a low of
2 ppm on an OVA. No positive readings were produced on the PID, radiation detector, or
lumidor. OVA readings down-wind of the trench at the work zone boundary were
sporadic. Reading between 10 and 60 ppm lasted about 5 seconds spaced 1 to 2 minutes
apart. Readings were not detected 250 feet down wind of the trench.

Trench 5-6

Trenches 5 and 6 were excavated adjoining one another to form one 50-foot trench
oriented north-south. This trench was located in hummocky grass covered terrain similar
to the location of TP1-TP4. Excavation spoils were piled on the eastern (down wind) side
of the trench. The trench width was 5 feet. The depth extended to 14 feet.

The first foot of the profile of these two trenches consist of brown silty sand topsoil fill.
Below the topsoil is calcium sulfate which varied in thickness from one to 9 feet. Below the
calcium sulfate lenses is black silty sand with wood, plastic wrap, and sheet metal
distributed throughout.

The water table was not reached in this excavation. The water source at the north end of
TP-5 was perched water contained within the void space of the waste layer from 2-6 feet.

The majority of the metal objects were found at 8 feet in TP-5 and 6. The objects consist
primarily of sheet metal. A small metal oven or refrigerator was excavated from TP-6 near
the north end at approximately 8 feet.

Atmospheric Monitoring

The OVA was the only air monitoring instrument which had readings above background.
Readings from 30 to 100 ppm were registered at the excavation. Downwind perimeter
monitoring registered 20-30 ppm, 50 feet from the trench (east), 2 to 3 ppm, 150 feet east,



and 0 at 250 feet. Higher readings averaging 30 to 40 ppm and instantaneous sporadic
readings greater than 100 ppm were observed at the 6-foot depth in TP-5.

Trench 7-8

Trenches 7-8 were excavated adjoining one another to form one north-south trench
extending 50 feet. These two trenches were excavated approximately 5 to 7 feet wide and
stopped at 12 feet where the water table was encountered. The water table was reached
before the bottom of the waste; groundwater is flowing through the waste at this location.

The silty sand topsoil is only a few inches thick at this location. Below the topsqil is about
1 feet of calcium sulfate. From 1 feet to the bottom of the pit at 12 feet is mixed waste
consisting of paper, wood, fiber templates, plastic bags, black sand, Alka-Seltzer wrappers,
bottles and caps, toothpaste samples, and glass bottles.

Metal objects include one unmarked 55-gallpn and one unmarked 25-gallon drums. More
significant metal objects include metal pipe found at 2 feet in TP-8, car bumpers,
refrigerator compressors, sheet metal,and aerosol cans. Markings on aerosol cans suggests
one source as Sudden Beauty hair spray and Dristan Hay Fever Spray were most common.
Three 55-gallon drum lids were also found. Only one had legible markings marked
"Aliphatic Resin."

Native yellow brown sand was encountered near the south end of TP-8 from the surface to
the base of the excavation at 12 feet.

Atmospheric Monitoring

Sporadic readings of up to 700 ppm were observed on the OVA. Thirty-two ppm H2S were
observed on the lumidor which periodically set off the instrument alarm. H2S readings
were also sporadic; readings were highest during excavation of calcium sulfate. Perimeter
monitoring of the downwind side of the trench exhibited readings of 30 to 50 ppm on the
OVA at the work zone tape, and 3 to 6 ppm at 75 feet downwind of the work zone tape.

Trench 9

Trench 9 was excavated from northeast to southwest extending 25 feet. The ground surface
at this area is flat and sparsely grass covered. Calcium sulfate is present at the ground
surface. The silty sand topsoil is approximately 6 inches thick. Below this thin layer of
topsoil is 2.5 feet of calcium sulfate. From 3 to 5 feet, waste was excavated consisting of
tires, wood, paper, black sand, Alka-Seltzer wrappers, rubber 1/8-inch bands, and plastic
bags.

Few metal objects were excavated from this pit. Three unmarked 55-gallon drums lids and
bundles of wire were excavated at about 4 feet.

A lower calcium sulfate layer extends half way across the trench from the northeast end
from 5 to 8 feet in depth. Mixed paper and plastic waste make up the majority of the waste
from 8 to 12 feet. The water table was encountered at 12 feet where the excavation
stopped.



The lower limit of the waste was not reached before the water table was encountered.
Groundwater is flowing through waste at this location. As the bottom of the trench filled
with groundwater, gas was bubbling up through the water originating from the waste at the
base of the trench.

Atmospheric Monitoring

Readings of up to 500 ppm were observed on the OVA during the excavation of TP-9.
Most of the OVA readings were from 20 to 100 ppm at the trench. Readings of H2$ up to
38 ppm were observed during excavation and piling of calcium sulfate at the surface.
Perimeter monitoring at the downwind border of the work zone exhibited OVA readings
ranging from 2 to 90 ppm. Readings 100 feet further downwind were 2 to 7 ppm, and
readings 200 feet downwind were 0.8 to 3 ppm. No perimeter readings above background
were detected for H2S or any other monitored parameters.

Trench 10-11

Trenches 10-11 were excavated oriented north-south with TP-10 on the north adjoining
TP-11 on the south to form one 50-foot long trench. Spoils were piled on the east side of
the trench.

TP 10-11 is located in a partially grass-covered area. The topsoil is about 1 foot thick
consisting of yellow brown silty sand. A lens of waste extends about 12 feet south of the
north boundary of TP-10. The lens is approximately 2 feet thick and consists of plastic
bags, glass and plastic bottles, wood, and paper. The rest of the trench consists of white,
black, and gray layers of calcium sulfate. A few scarce I"x5" boards were found scattered
throughput the calcium sulfate. Groundwater was encountered at 8 feet before the base of
the calcium sulfate was reached. Very little metal was discovered in this trench. One piece
of sheet metal was located 10 feet south of the north edge of TP-10 at 3 feet.

Atmospheric Monitoring

Positive readings of H2S and OVA were observed during excavating of TP 10-11. No other
instruments had readings above background. OVA readings ranged from 10 to 200 ppm at
the trench and 0 to 90 ppm downwind of the trench at the work zone tape. H2S readings
ranged from 2 to 14 ppm at the trench with no H2S detected downwind of the trench
outside of the work zone.

Trench 12-13

TP 12-13 were excavated at the south end of the landfill cap at a relatively flat grass-
covered area. Two 25-foot long, 5-foot wide trenches were oriented along a northeast
trend and adjoined to create one 50-foot long trench. Excavation stopped at 10 feet when
the water table was encountered.

Approximately 6 inches of yellow brown silty sand topsoil fill was found covering about
7.5 feet of white calcium sulfate. Some of the fracture faces of the calcium sulfate were
yellow. This may relate to the H2S atmospheric readings obtained during excavation of
this material. This layer is relatively thick in this trench when compared to other trenches
excavated on-site. At 8 feet, a 1-foot thick layer of waste was encountered within the



calcium sulfate. The waste consists of wood and paper with lesser amounts of sheet metal,
rubber sheets, and Alka-Seltzer wrappers. Groundwater was observed to be pouring out of
void spaces associated with the waste layer. This black groundwater poured into the
bottom of the trench as the excavation proceeded. Gases were observed bubbling up
through the groundwater from the calcium sulfate at the base of the trench.

Atmospheric Monitoring

Positive readings of H2$ and readings on the OVA were observed during trenching of
TP 12-13. H2S readings range from 1 to 46, averaging about 7 at the trench. No downwind
H2S was detected during perimeter monitoring outside the work zone. OVA readings
range from 20- greater than 1,000 ppm, averaging about 200 ppm at the trench. Perimeter
OVA ranged from 10 to 50 ppm, with average readings about 10 ppm. Readings of 1.5 to
background were observed 100 feet downwind of the trench.

Trench 14-15

TP 14-15 were excavated at the southwest edge of the landfill cap at a grass-covered flat
area immediately west of the slope east up to the top of the landfill cap. The western
boundary of fill was excavated at TP 14-15. Two 25-foot long trenches were oriented east-
west and adjoined to make one 50-foot long excavation. Spoils were piled on the north side
of the trench. The trench was excavated to 5 feet wide, but sloughing of the sidewalls
during excavation widened the trench to up to 15 feet in places.

The stratigraphic profile begins with approximately 1-foot of brown to yellow brown silty
sand topsoil. Below this layer is a 1 foot thick layer of white to gray hardened calcium
sulfate. Native sand was encountered from 2 to 9 feet. Several zones of black sand
approximately 6 inches thick and 6 feet long were found throughout the buff to brown
native sand. No water was encountered in TP-14. As the excavation proceeded east, the
depth was decreased to 6 feet since no fill material was present below the calcium sulfate at
one to two feet. At the eastern-most edge of TP-15, wood debris, a refrigerator
compressor, metal pipe, and sheet metal debris were discovered at about 4 feet in depth.
Groundwater began pouring out of this area of debris and proceeded to fill the trench with
water. Backfilling of the trench began as soon as the water began pouring out. By the time
the backfilling was complete, there was excess volume of groundwater which was displaced
by backfill material so that a several inch deep by 30-foot wide puddle was left at the west
end of TP-14 on the ground surface.

Atmospheric Monitoring

No abnormal readings were observed other than OVA detections. The OVA readings
ranged from 1 to 400, averaging less than 20 ppm. Downwind perimeter OVA readings
ranged from 0 to 90 ppm, averaging sporadic readings of 20 ppm. OVA readings were
sporadic from 1 to 5 ppm 100 feet downwind. The absence of H2S readings during the
excavation of this trench may be related to the relatively little amount of calcium sulfate
encountered.



Trench 16

One 25-foot long trench was oriented on a northwest trend at this location. Approximately
one-half foot of brownish yellow fine-grained silty sand topsoil was found overlying a one-
foot thick layer of calcium sulfate. Waste was excavated below the calcium sulfate. The
waste consists of black wood, paper, plastic and glass bottles, rubber, plastic bags, and
smaller amounts of sheet metal, metal pipe, and an empty gas container from a small
engine. Black groundwater was reached at 4 feet so the excavation stopped at this depth.
A few extra scoops were excavated to 6 feet at the southeast end of the trench. These
saturated spoils were not removed, but piled in the northwestern end of the trench. This
extra excavation was done to attempt to define the lower limit of the waste. Waste
continued beyond 6 feet deep.

Atmosheric Monitorin

Reading of H2$ and positive readings on the OVA were observed during excavation of
TP-16. H2S readings range from 2 to 27 ppm at the trench, but were not detected
downwind outside of the work zone. OVA readings ranged from 10 to 500 ppm. Perimeter
OVA readings ranged from background to 12 ppm. No OVA readings were observed
50 feet downwind of the trench.

Trench 17

Trench TP-17 is oriented on an east-west trend extending 25 feet. The trench was
approximately 5 feet wide. A thin (several inch) layer of yellow brown silty sand topsoil fill
covers an 8-inch thick layer of calcium sulfate. Below the calcium sulfate, waste was
encountered. Approximately 80 percent of the waste is rubber sheets and bands with minor
paper, wood, glass bottles, and minor corroded sheet metal and aluminum bars at less than
.2.5 feet. Groundwater was encountered at 2 feet in TP-17, so the excavation was stopped
at this depth.

Atmospheric Monitoring

OVA readings up to 2 ppm were observed during trenching of TP-17. No other readings
were observed above background on any air monitoring instruments either at the trench or
downwind of the trench at the work zone perimeter.

Trench 18

TP-18 is oriented along an east-west trend. The excavation was approximately 5 feet wide
and 25 feet long. A thin veneer of sandy topsoil covers about an 8-inch thick layer of
calcium sulfate. Waste was excavated below the calcium sulfate layer. The waste consists
of paper, plastic, rubber, glass, cardboard, one plastic unmarked, empty 55-gallon drum,
and metal objects such as a car bumper, and 3x3x5-foot sheet metal box. Groundwater was
encountered before the base of the waste at 7 feet.

Atmospheric Monitoring

The OVA was the only air monitoring device which detected air contaminants above
background. OVA readings ranged from 2 to 100 ppm at the trench. OVA readings at the



work zone boundary downwind of the trench were sporadic ranging from 1 to 80 ppm .
One hundred feet downwind, the OVA readings were down to background.

Trench 19

TP-19 is oriented slightly northeast trending. It is 25 feet long and approximately 5 feet
wide. It is located at the northwest corner of the landfill cap.

The stratigraphic column begins with 1 foot of black, organic rich topsoil. From 1 foot to
2 feet, a layer of calcium sulfate was discovered. Below the calcium sulfate layer, waste was
excavated. The waste consists primarily of wood, cardboard, glass bottles, beverage cans,
and plastic. Small amounts of metal were excavated at the 3-foot depth consisting of a car
muffler; two 55-gallon drums lids, unmarked and corroded; and a metal pail. The water
table was encountered at 9 feet before the base of the waste was reached. Waste is,
therefore, within the zone of saturation at this location.

Atmospheric Monitoring

The OVA was the only air monitoring instrument which had readings above background
during the excavation of TP-19. Readings at the trench ranged from background to 2 ppm.
Perimeter monitoring at the downwind direction revealed sporadic readings on the OVA
which ranged from 0 to 120 ppm. Readings averaged about 50 ppm. Approximately
60 feet downwind from the trench, OVA readings were down to background with sporadic
pulses to 5 ppm

Trench 20

TP-20 was excavated at the northeast corner of the site south of the quarry pond. This
trench was oriented along a north-south trend extending 25 feet. The trench width varied
from 5 to 8 feet.

The stratigraphic profile of this trench begins with a 1-foot thick layer of brown silty sand
topsoil. Below the topsoil is a 1-foot thick layer of calcium sulfate. From 2 to 11 feet,
waste is present. The waste consists of paper, cardboard, plastic bags, wood, black sand,
and minor glass bottles. At the base of the waste, a second calcium sulfate layer was
discovered. Groundwater was flowing from the interface of the waste and underlying white
to gray calcium sulfate. A crumpled piece of sheet metal, roughly 3x3-foot, was excavated
from the calcium sulfate at about the 12-foot depth. The excavation was completed at
13 feet where the water table was encountered.

Air Monitoring

Readings of H2S and detections using the OVA were the only above background values
observed during the excavation of TP-20. OVA readings at the trench ranged from
background to greater than 1,000 ppm. Perimeter monitoring at the outside edge of the
downwind side of the trench revealed OVA readings of 20 to 80 ppm with an average of
20 ppm. One hundred feet further downwind, the OVA readings averaged 10 ppm and
were down to background 150 feet downwind from the trench.

TP/ke
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APPENDIX A

FIELD PROCEDURES AND DATA EVALUATION METHODS

FOR GEOPHYSICAL SURVEY



TECHNICAL MEMORANDUM

DATE: April 30,1991

TO: Vanessa Harris, Site Manager

CC: Roman Gau, Project Manager
Mike Grosser, TSQAM

FROM: David L. Grumman, Project Geophysicist
STS Consultants, Ltd.

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026
STS Project No. 026.023
Himco Dump Site
Elkhart, Indiana

GEOPHYSICAL EXPLORATION PROGRAM

Introduction

STS Consultants, Ltd. (STS) was requested by Donohue to conduct combined
electromagnetic and magnetic geophysical surveys at the above-referenced site. The
objectives of the surveys were to identify and map anomalous zones to help target
subsequent site explorations by Donohue. The survey encompassed approximately 60 acres
at the Himco Dump Site. The specific geophysical survey areas include the fill areas, the
unfilled margins of the dump, and a wetland remnant along the south central boundary of
the landfill.

Survey Methods

The geophysical explorations consisted of combined electromagnetic terrain conductivity
and magnetometer surveys.

Instrumentation

The electromagnetic (EM) survey was performed using a Geonics EM-31-DL terrain
conductivity meter (EM-31) with a DL-55 data logger. The magnetometer (Magi survey
was performed using an EG&G G-856 proton procession magnetometer with two (top and
bottom) sensors. The use of two sensors allows the measurement of the magnetic gradient
at each survey position. A laptop field computer was used to download and process the
field data during the survey. All geophysical survey instrumentation, with the exception of
the field computer, were provided to STS by Donohue.



Mobilization and Field Personnel

Equipment operation was checked at STS's Northbrook, Illinois, office prior to mobilizing
to the site. The geophysical survey equipment appeared to be in good working order. The
STS field survey crew, Mark Stroebel, Michael Monteith, and David Grumman, arrived pn-
site Monday, October 22, 1990, and met with Ms. Marsha Kuehl and Mr. Tom Puchalski of
Donohue to review the geophysical survey objectives and site safety procedures. At that
time, a 100-foot by 100-foot staked grid was still being established on-site by a subcontract
land surveyor.

Survey Procedures

EM and Mag readings were taken at 25-foot intervals along survey lines spaced every
25 feet. Distances were paced-off between each staked survey grid point. Survey line
nomenclature is described further in the addendum to this memo. Consistent instrument
orientations were used across the survey area. Only vertical dipple EM readings were
taken, and perpendicular EM readings were not taken. Each STS instrument operator
maintained a field notebook during the survey and noted conditions including surface
obstructions, nearby metallic objects or structures, possible sources of electrical
interference, reference points along selected survey lines (for data validation), and skipped
readings.

Several base stations were established along the landfill's periphery to monitor
magnetometer drift. The results of the base station readings generally showed low level
drift in the magnetometer data during the field survey (+/- 75 gammas, approximate). The
Mag field data were not adjusted to compensate for these low level variations during the
data reduction. Selected survey points were also used to monitor drift in the EM readings;
however, only negligible variations in the EM base station data were observed and drift
corrections were not made.

Data Reduction

The field data were returned to sTS's Northbrook, Illinois, office for data reduction and
contouring. The data reduction steps for the magnetometer data consisted of: converting
field data files to binary format, merging data files, gradient processing, grid position
assignments, adjustments for erroneous and/or missing data, conversion of files to
contourable ASCII (x-y-z) format for contouring, and computerized data contouring. A
similar procedure was used to isolate the top and bottom Mag sensor readings. The
EG&G program MAGPAC was used to reduce the Mag data.

A similar data reduction sequence was used for the EM data and consisted of: grid
position assignments, adjustments for erroneous or missing data, separating quadrature and
m-phase readings, conversion of data files to contourable ASCII (x-y-z) format, merging
data files, and data contouring. The Geonics Ltd. program DAT31Q was used for the EM
data reduction.
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Deviations

Two field mobilizations were required to complete the survey since the survey grid had not
been completed during the first mobilization. Field data from overlapping survey lines
from both field efforts were evaluated and found to be consistent and generally
reproducible between mobilizations.

An analysis of the Mag gradient data showed that the top sensor malfunctioned erratically
during the survey, and thereby rendered the top sensor data unusable. The erratic data
occurred at unpredictable intervals and appeared related to a sensor or instrument error.
The anomalous top sensor readings did not match data trends in the more stable bottom
sensor data. Consequently during data reduction, the bottom sensor total field data was
isolated, reduced, and contoured.

The wetland remnant area was surveyed using an approximate grid system set-up by STS
since no grid had been established by the land surveyors in this area.

Summary of Results

Over 3,000 site grid points were surveyed using the magnetometer and EM techniques.

Magnetometry Results

The contoured results of the magnetic data show several magnetic anomalies on-site.
Figure 1 illustrates the contoured total field data (bottom sensor) and identifies the
anomalies considered significant and not related to cultural interferences. These
anomalies ranged between plus or minus 1000 to 4000 gammas in magnitude. Background
magnetism appeared to be approximately 56750 gammas. A partial listing of some of the
larger anomalies is as follows:

Southeast-central region, directly north of site entrance.
South central area, approximately 300 feet north of the remnant wetland.
West central area (10, M).

EM Results

The contoured quadrature and in-phase EM data show several very large anomalous
regions on-site (50 to 500 mmhos/m). More discreet anomalies are not easily resolved
from the extensive quadrature anomalies, although several more localized in-phase
anomalies (10 to 40 ppt) are apparent. Background levels were considered to be in the
range of 10 to 40 mmhos/m for the quadrature phase and 0 to -2 ppt for the in-phase
readings. Figures 2 and 3 illustrate the contoured quadrature and in-phase EM data,
respectively. The extent of the large quadrature phase anomalies appears to highlight the
approximate limits of filling, and shows that the surveys did provide minimal coyerage
beyond the fill boundaries. The in-phase data is considered more useful in the
identification and mapping of conductive waste burial areas, i.e., areas which could contain
concentrations of barrels, metal scrap, or highly conductive buried wastes. A partial list of
the most significant in-phase anomalies includes:
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Southeast central area, north of site entrance.
Southeast central, northwest of site entrance.
Northeast central, south of former grave pit.
Entire central region of landfill.

Data from the wetland remnant do not appear to show significant anomalous Mag or EM
levels, as no readings appeared to be elevated above what would be considered background
levels for sand soils. The quadrature data ranged between 2 and 20 mmhos/m. The
wetland data was not included in the contoured data since the wetland survey grid could
not be reliably tied into the site survey grid.

RS/ke

A/R/HIMCO/AH2
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ADDENDUM TO TECHNICAL MEMORANDUM

Grid Position Nomenclature

Several survey positioning schemes were used during the survey. The land surveyors
established a 100-foot by 100-foot staked grid using numbers (1-25) along the east-west axis
(increasing eastward), and letters (A-U) along the north-south axis (increasing northward).
Station A-25 was very close to the southeast corner of the survey area. STS adopted a
geophysical survey line/station reference scheme by designating land survey line No. 25 as
geophysical survey line 100, with the line numbers decreasing by 1 for each survey line
moving west. Geophysical station numbers were simply the linear distance along each
survey line north of the A line, where the A line equals 0 north. Finally, during data
reduction, line numbers were reassigned to reflect Easting/Northing distances, in feet, by
designating station A-25 equal to station 10,000 East, 0 North. The following table
schematically presents the line numbering:

Survey Line Reference Nomenclature

Land Surveyors Geophysical Geophysical
Staked Location Field Survey Contour Coordinates

Easting Easting Easting
25 100 10,000

99 9,975
98 9,950
97 9,925

24 96 9,900
95 ,875

2 1 7,550
1 0 7,525

ns 201 7,475
ns 202 7,450

ns: Not Staked

The northing grid spacing was 25 feet, however, the EM meter automatically
incremented/decremented this interval. The northing interval is irrelevant to the
Magnetometer until data reduction. The range of northing coordinates for the survey area
is 0 feet (southeast corner of site) to 2,050 feet (northwest corner of site).
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Computer Data Files

The enclosed diskettes contain the following data:

Disk Files

3 1/2" Diskette

5 1/4" Diskette

Gradiometer

HHimcol.new,...,
HHimcol9.new
DHimcol.new,...,

Himcol.dat,...,
Himcol6.dat

HimcolVQ.xyz

HimcolVLxyz

HimcoMG.dat

Himcobot.dat

Comment

Reduced EM
Data files for
using DAT31Q

Raw Mag Data files
(unreduced)

x-y-z data file
for EM quadrature data

x-y-z data file for
EM in-phase data

x-y-z data file for
magnetometer

data (erroneous)

x-y-z data file for
bottom sensor
magnetometer data

A/R/HIMCO/AH2
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APPENDIX B

TEST PIT LOGS



CLIENT: TJCJKPA
PHOJ6CT: HIMQO
PROJECT NO.: 20026.023

GfUOCOOflO.:

CONTHOL MONUMENT OFHO COORD.: N_
lEVAION. TOP OF IBENCtt

TRENCH LOG FORM

SHEET 1 OF_1_
EXCAVATOR: MATHgS
LOQBY: TEP

8TAHT-N_
END -N

TRENCH NO.: TP~1
1RENCH UNQTIt FT TO

STRATA CHANOE
OF WATER

LEVEL
DEPTH

TRENCH IENOTH (FT) OflUM
OOANT1TY

REMARK
NO.

h brn
adino_tQ_i)lk at base

Black ddbrie, saturated, bricks, wood, i letal scraps,, wire, railroad tiest trace-̂ Ika s< Itzerbottles
nets IT

aterial paste-like Water flows down to trench from here south

20

25



CLIENT:. ___
PHOJECT: HTMTD
PROJECT NO.: _ _ _
DATE: 11/29/90
GRIDCOOOD.:

TRENCH LOG FORM

SHEET Of
EXCAVATOR
LOOBY: TRP

MATHES

TRENCH NO.: TP-2
8TAHT - N_
END -N

TRENCH LENGTH _
TRENCH WIDTH:

XWIBOL MONUMENT Q«O OOORO.: N_
LEVAllON. TOP OF TRENCH:

25 FTTO

-S-ft——
FT

STRATA CIUNQE
Of WATER

LEVEL
0£P7H

TRENCH LENGTH (FT)

I '. IYlw pm silty sand, roots rnoist I • T
DRUM

QUANTITY
REMARK

NO.

10

15

-Bott pit



PROJECT: HTMfD
pnojECTNO.: ?nf)26_023
DATE: 11/28/90
OniOCOOHO.:

__E______N
CONTROL MONUMENT GHMJ COOBD.: N_____ E______ N_
IEVATON. TOP OF TRENCH;

TRENCH LOG FORM

USEPA SHEET OF
EXCAVATOR MATHES
toaav: TEP
TRENCH NO.: TP-3

8TAHT-N_
END -N

N TRENCH LENGTH: 5Q FT TO.
TRENCH WIDTH: R-R ft

STRATA CHANQE
OF WATER

UVEL
DEPTH

TRENCH LENGTH (FT)

I' « T
DRUM

QUANTITY
REMARK

NO.

Ylw brn 10 yr V& salty sand t<p sou. moist/ roots

Black pand metal stris & sscr; s - metal corroded, 2 drum
v

25Y 7/4 Palo ylw fr green sil r —
10

IS

20

25



r-

^^ TRENCH LOG FORM

CLIENT: USEPA BHEET 1 OF 1
PROJECT: HTMfT) EXCAVATOR: MATHES
PROJECT NO.I' 20026.023 u»av: TEP
DATE: 11/28/90 THENCHNO.: TP~4
omocoono.: START

END
•N _____ E ______ N ______ £ ______ TRENCHUHOTH: 75 FTTO 1QQ fT
•N E N E IHENCHWIOTH: 8 ft.

CONTROL MONUMENT OftOCOOHD.:N E N E
ELEVATION. TOP Of TRENCH:

STRATA CHANQE
OF WATER

LEVEL
DEPTH

5

10

IS

20

25

TRENCH LENGTH (FT). r . i . i 4 i .

Black and vrtiite stxinqers (solidified si
__ • _

Thin" metal strips ^I'^wide mptal pip
SQ^Tge - 3 or 4 corroded drum lids, srrai

—
T^ani"/"* mra\> c3-i "1 4-«» R/^n ( PfTI ̂  MTf'lTT*"1

rsOTivji

• • | T I . | . | .

idqe) yp to 2' most 6" in brown sand
Anacin boxes - eppi-y - — _

1 pi nphf1*̂  on1~ on nrjr"f~h
) mpl-Ail pipo, che«=-(- jT(o-Ha"^

i —— ——— HI- i

DRUM
QUANTITY

REMARK
NO.

Ht'MAHKJ:



^^ TRENCH LOG FORM

CUENT: USEPA BHEET 1 OF 1
PROJECT: HIMCO EXCAVATOR MA.THES
PROJECT NO: 20026,02'* IOQBV: TT:P
DATE: 11/28/90 TRENCH NO* TP 5 & 6
OWOCOOflO.: START

END
•N E N E TRENCHLENQTH: 75 FT TO T 00 FT
-N E H E TRENCH WWTH: 5 fppt

CONTROL MONUMENT OROCOORO.:N E N E
ELEVATION. TOP OF TRENCH:

STRATA CHANGE
OF WATER

LEVEL
DEPTH

5

10

15

20

25

TP-5 TP-6
TRENCH LENOTH (FT)

-.,_ | —— ,. | _,._ | _^_ | _^ 2

SI
"*~^ ^RTOtnTn ci 1 \-\i canH \-nr\ c/̂ ii 1-NX hrown si ity -sand top soil ^ ,

N^ ^s^
\̂  cabU4 x^

\ • /
\ /

* * > * * * \ / * * * */ V ^
...... ._ ... ... Bleak !

Balck silty sand, metal strips concentra

5 _^ | _„_ | _»_ | _^ | 0 50

\ CaSO/i jf
\ 4 /
\ /^Most sheet metal at?8 ft

blank sand r p!;y?-Hrr wrap
* it * if * ^yfrj ^ 4- 4- + * *•

•̂ T1^̂ . Targe concentration o
ilty sand ————————————— ; ——————
ed at b tt BUT uii>TKihJUTiaL> •I'HkuLKjHUUT

DRUM
OUANTITV

=d

: 3 x

Bottm

REMARK
NO.

5 shee'

p.

HtMAflKi:

t metal



• I
(

I 1 I I

^^ TRENCH LOG FORM

CLIENT: T1SF.PA-ARCS 8HEET 1 OF 1
wwjECT: HTMGO EXCAVATOR MATMES CHRIS GOODW1N M1KK DONAHUE
•ROJECTNO.: VOU^h-Cm LOBBY: '(V^

DATE: ]l/29/90 TRENCH NO: 7 & g
QWOCOOflD.: START- H E N E TRENCH LENGTH- fl FT TO RO FT

END •N E N E TRENCH WIDTH: R «-
CONTROL MONUMENT OHO COOflO^N E N E
ELEVATION, TOP Of TRENCtt

BTHATACHANOE
OF WATER

LEVEL
DEPTH

S

10

-f-
V.

15

20

25

N IP-7 • TP-8 S

TRENCH IENQTH (FT) I————————— T ———————— | ————————— | —————————— - —————————— ———— I-" ————————————————————————————————————————————— 1

« 1 » 1 • 1 « 1 •

£5uPl ^^ "" — —
i-Diiri laya.- .uT U^aail —————————— •• —————

. •
ItDlHHQSIK bflNrlJlK, ALka~faPl TTfT WLd(-{_fciLfc>, plctoLll-

blade sand, alka saLtzer lids

FMM:

1 <;[Wj=i1 Irn • "? ] i

l^Wpllrn-f-
————————————— \rnackBd ——————————

. 1 ' 1 . 1 . 1 .
/

DRUM
QUANTITY

lyfetal Pipe / jl
/ /

Car EUyraR, REEK03ERfflER CQBRESSP
giFTT NFTOL / /

fiFRnHT. rWvK-prrFN RR4JIY HMR SETOY, fiUSTON/
ITB1'"'11^ PIP0 / ^^ /

— ————— LHM "25gaag) — COTCtaS Ĵ ;̂— >& . vy vSy
IVbtnx at naxsl vaste /$& *$/

/$& /

ffiLX
FTOF

—— SERA

rf ,̂ -̂ BOITCM Ctf PIT————————————— L ————— 1

fe 1 irarted AliptHtLc Hssin

REMARK
NO.

i

7

HtMAKl̂ i:



^^ TRENCH LOG FORM

OJENT: I7SFPA SHEET ] OF ]
PROJECT: HIMCT' DUMP EXCAVATOR: MATFE^
PROJECT NO.: 9nn9fi P177 tOO BY: TTM PTTfHAT .CIKT
DATE: 11/2P,/90 TRENCH NO.: TP-9
QrtOCOOflO.: START

END
•N E N E TRENCH UNQTrt U FT TO 25 FT
•N E N E TRENCHWIOTH: S-fi f+-

CONTROL MONUMENT af»OCOOHD.:N E N E
ELEVATION. TOP OF TRENCH:

STRATA CHANOE
OF WATER

LEVEL
DEPTH

S

10

•*?-
V

20

25

TTV-Q
TRENCH IENQTH (FT). r . i . i 4 i .

CaSO>i
i_ _ ^ _ ̂

"? rlnim 1 irlc:
Ti rf»<= - T.ICVVI hlar-k ssnrf . nlasi-ir! hsas. ^

rubber in l/8" bandr '/
/PaQO^ /

i . .^1 ____ f

c • c j

••^ MM

bottom at 12'

. I . I . I . I -

ka— se>H~^pr wrappers

DRUM
QUANTITY

REMARK
NO.

H£MAHK3;The only metal present was three 55 gallon drum lids - unmarked, and budndles of wire all at about 4' de >th
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^^ TRENCH LOG FORM

CLIENT: HpKPA SHEET 1 OF X
PROJECT: HIMCO ExcAVATorflATHES
PflojecTNO.1 20026.023 too BY: TOM PUCHALSKI
DATE: 11/^n/qn TRENCH NO.: 10 & 11
onocoono.: START

END
•N E N E TREI
•N E N E THE!

MCHLENQTH: 0 FTTO SO FT
HCH WIDTH: S fh-

CONTnOL MONUMENT OHO COOflO.:N E N E
ELEVATION. TOP OF

STRATA CHANOE
OFWATEH

LEVEL

TRENCH:
M

DEPTH

5

-*f-
idi.

IS

20

25

10 11 S
TRENCH LENGTH (FT). r . i . i « i .

Plaotio bagcy bottjfes, wood ——— •• ————
nan r̂ • ^/

CaSO4 - Black layer
hnards.

P -̂̂ -hryn r

• | » | . | . | .

rno'1"0 — • — •»— — — — —

mixed with white & gray, some 1" x 5"

f_pit —————————————————————————

DRUM
OUANT1TV

REMARK
NO.

Ht-MAft-* Very little metal. One piece of sheet metal was located 10 feet south of north edge of TP-10 at 3" de)th



CUENT: nSRPA
PROJECT; HIMCO
PROJECT NO.!
DATE:___11
onocoonoj

CONTROL MONUMENT OHO COOHD.: N_
ELEVATION. TOP OF TRENCH: „___nj_

TRENCH LOG FORM

2nn?fi.rm

8HEET 1 Of 1
EXCAVATOR Mflirmg
LOOBY: TEP
TRENCH NO: 1? & "R

START-N_
END -N

_E_
_E_

_L2-

TRENCH LENGTH:.
TRENCH WIDTH-

FTTO 50 FT

STRATA CHANGE
OF WATER

LEVEL
DEPTH

TRENCH LENGTH (FT) DRUM
OUANTITV

REMARK
NO.

White with seme fracture faces yellow

HtMAUKS:

15

20

25

Alka-seltzer Vi rapper



^^ TRENCH LOG FORM

CUENT: USEPA SHEET 1 OF 1
PHOJECT: HIMCO EXCAVATOR: MatHSS
PROJECT NO: 20026.023 LOOBY: Tom Puchalski
DATE: 11/30/yU TRENCH NO.: 14 & 15
OfkOCOOROj START

END
•N E N E TRENCHLENGTH: 0 FT TO 50 FT
•N E N E TRENCH WIDTH; 5 - 7 ft

CONTROL MONUMENT OROCOORD^N E N E
ELEVATION. TOP OF TRENCH:

STRATA CHANGE
OF WATER

LEVEL
DEPTH

5

10

15

20

25

W 14 15 E
TRENCH LENGTH (FT). r . i . i « i .

_-__ _ Brown_to Ylw brn silty sand tops
_ Hardened <jasu, - White to qray

Natural sand buff to brown with black

S^~
ri ••- ~S~

• 1 7 | • | • | 0

Dil - Roots
_

zones b" thick — b' long, unsaturated

DRUM
OUANDTy

Wood i
deturi!
^Flowii
Metal

REMARK
NO.

meta

g wat<
debri

HEMAHK* Water began pouring frow east end of trench and nearly filled trench by the time trie backfill was
complete. Rate of discharge did not slow during the 10 minutes of observation.

ir



^^ TRENCH LOG FORM

Ofta. USEPA eHEET 1 OF 1
PROJECT: Himeo EXCAVATOR Mathes
PROJECT MO.: 2UU26.U2J LOQBV: TEP
DATE: December 1, 1990 TRENCH NO.: TP-16
OROCOOflO.: 8TAHT

• END
•N E N E THENCHLENQTH: U FT TO ^ FT
•N E N E TRENCHwicmt 5 feet

CONTROL MONUMENT OHO COORD.:N n i . E N E
ELEVATION. TOP OF TRENCIt ^

8TRATA CHANGE
OF WATER

LEVEL

^

DEPTH

/zA—4-
10

V̂
•v^

15

20

25

SE
TRENCH LENGTH (FT). r • i • i * i .^xr"~"~g5so^ î̂ r - ==

Black - wood, paper, bottles, rubber, p]
—— • — • ———— _ — ——————— — ——— — - —— • —

.

— — Brownisn yiw top soil, tine ground si

• 1 > 1 • 1 • 1 «

astic baqs. Trace of sheet
"~—~ — i«^nv^t-^ 1 and tTK=ti*1 r>irx=> ——— -/

^-^ <l ^^

Lty sand, roots moist.

DRUM
QUANTITY

REMARK
NO.

HtMAHKS; Metal - sheet metal - mirror - one sheet, metal gas can from lawnmower with hole in it,
two 1" x 2' metal pipes. Shallow groundwater did not allow deeper excavation.



r-

Himco
CLIENT: ___
PROJECT: __
PROJECT NO.:
OME: 12/1/9U

CONTROL MONUMENT OHO OOOflO.: M_
ELEVATION. TOP OF TRENCH: ^

TRENCH LOG FORM

USEPA

20026.023

SHEET ^ OF
EXCAVATOR; JMA.
tOQ BY; TEP
TRENCH NO.: 17

«AHT-N_
END -N

.E_
E

_N_
N

_e_
E

TRENCH LENGTH
TRENCH WIDTH:

0
5

FTTO FT

STRATA CHANOE
OF WATER

LEVEL
DEPTH

TRENCH LENGTH (FT) DRUM
QUANTITY

REMARK
NO.

hsnds. rest - oaoer wood

HEMAHK3:

Ylw orown silty sand (S17) top soil, root 3, moist

10

IS

20

25



^^ TRENCH LOG FORM

a^. USEPA M1EET 1 op 1
PROJECT: Himco EXCAVATOR Mathes
PROJECT NOS 20026.023 UMBV: Tom PuchalskJ.:;
DATE: 1^/1/yU TRENCH NO.: TF-18
OfllDCOOHO.: START

END
•N E N E TRENCH UNOTH: 0 FT TO 25 FT
-N E N E TRENCH WIDTH; 5 ft

CONTROL MONUMENT QftOCOORO^N E N E
ELEVATION. TOP OF TRENCH j

STRATA CHANGE
OF WATER

LEVEL
DEPTH

S

10

IS

20

25

tf E
TRENCH LENGTH (FT)

——— • — — — • ——— — **" ~^- — tQPQgil —— r^Ssn —
Municipal Waste & paper, plastic, rtih

x l plastic t>b gal drum

T =

a | 7 j • | • | o

>er, glass, cardboard

X - car bumper & other large metal objec
( 3 x 3 x 5 sheet metal box)

DRUM
QUANTITY

S

REMARK
NO.

Ht'MAKKo:



I I I
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^^ TRENCH LOG

CLIENT: USEPA 8H£
PROJECT: Himco EXC

iFORM

ET 1 OF 1
AVATOR JMA ( John Mathes & Assoc . )

pnojECTNOi /i00^6.U23 loam. TEP
OAK: 12/i/yU THENCHNO.: TP-19
onocoonou START

END
-N E N E TBENCHLENQTH: 0 FT TO 25 FT
-N E N E TRENCH WIDTH; ^

CONTROL MONUMENT QR»COC«O:N E N E
ELEVATION. TOP OF TRENCH y

BTRAT A CHANGE
OF WATER

LEVEL
DEPTH

5

7
10")

— X

15

20

25

' E
TRENCH LENOTH (FT). r . i . i 4 i .

n Black organic rich too soil
_^ r _ . __ i : _ __ _

muffler, drum lidis, pail
^^

Wood, cardboard, trash, bottles, cans,
,

• | T | • | • | 0

White caso,,

qlass, plastic

DRUMQUANTITY
REMARK

NO.

HCMAKK4: '
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^^ TRENCH LOG FORM

Q16MT: USEPA SHEET 1 OF 1
proper: Mimco Dump EXCAVATOR JMA
PHOJECTNO! 20026.023 UMBY: TEP
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TECHNICAL MEMORANDUM NUMBER 11

DATE: April 29,1991

TO: Vanessa Harris

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump Phase I

SLUG TESTING FIELD PROCEDURES AND ANALYSIS

Introduction

Following well development, groundwater monitoring wells listed in Table 1, were slug-
tested at the Himco Dump. Wells E3, Fl, F2, Ml, and M2 were installed in 1977 and 1979
by the United States Geological Survey (U.S.G.S.) The remainder of the wells were
installed by Donohue for this remedial investigation. The wells were slug-tested to
determine hydraulic conductivity of outwash deposits at several points across the site at the
depths listed in Table 1. Slug testing was done on December 1, 2, 14, and January 4, 1991,
by Cathy Fruehe, Tracy Koach, Anya Kirykowicz, and Tom Puchalski of Donohue &
Associates, Inc.

Field Methods

An ORS Environmental Equipment Model EL-200 data logger and pressure transducer
were used to collect slug test data. The battery-operated unit translates water pressure into
electrical signals within the transducer. The electrical signals are relayed by a cable to the
data logger where they are converted and displayed as water level data. The time and
water level data are recorded during the test and stored in the data logger memory until
the data is sent to a disk or printer for later analysis.

Slug tests were performed as described in Section 4.2.3.3 of the Final Field Sampling Plan.
Himco Dump Remedial Investigation/Feasibility Study. Elkhart. Indiana. The setup for
the slug test began by unlocking the protective casing and using a decontaminated popper
tape to measure the static water level and the depth to well bottom. This data was
recorded on In-Field Hydraulic Conductivity Slug Test Forms (Appendix B). A 15 or 5 psi
transducer was decontaminated with soap and tap water, and a tap water rinse before
lowering into the well. The mode which allows the water level to be read on the data
logger display was activated so that the depth of water above the transducer could be read
while the transducer was lowered into the water. The transducer cable was duct taped to
the protective casing when a maximum of approximately 9 feet of water was above the level



of the transducer. A 4-foot long stainless steel slug was slowly lowered down the well until
a slight perturbation in static water level was noticed on the data logger LCD display,
indicating the slug had intersected water table. The slug was raised a few inches above the
water surface as the water level was allowed to equilibrate. After the water level had
equilibrated, the data recording mode of the logger was activated simultaneously with
lowering the slug 4 to 5 feet into the water. The falling water level and time were recorded
in the data logger memory. When the static water level was re-established, the falling head
test was ended. A record of the rising water level and time was obtained as the slug was
removed from the water. The test was complete when the static water level was reached.
These procedures were repeated until all 15 wells were slug tested.

Analysis Evaluation

Slug test data were analyzed using the method of Bouwer and Rice (1976), through the use
of a PC-based computer program developed by Donohue & Associates, Inc. The
assumptions of the method are that 1) the drawdown of the water table around the well is
negligible, 2) flow above the water table (capillary fringe) can be ignored, 3) well losses are
negligible, and 4) the aquifer is homogeneous and isotropic.

Deviations

For unknown reasons, the data plots resulting from a small number of tests were not
indicative of a normal test. A straight line plot of the natural logarithm of the drawdown
plotted against time was not provided, so the analysis could not be performed. A falling or
a rising head test or both was successfully run for every previously selected well. Therefore,
all the required results were obtained.

Summary of Results

Printouts of the data and data plots of drawdown versus time are included in Appendix A.

Selection of the segment of the data plot of the natural logarithm of drawdown versus time
to be used for the calculation of hydraulic conductivity was based upon the following
criteria as described in Bouwer and Rice (1976):

o The straight line portion of the plot of recovery versus time is the valid data to
be used in the analysis. An evaluation of the fit of the data to a straight line was
accomplished by linear regression analysis included in the program. Most of the
regression values indicated a strong linear relationship in the data. This implies
that the assumptions of the analysis method are being met.

o For the wells with rapid recovery times, the first few data points were used in the
analysis. If the hydraulic conductivity of the aquifer was significantly different
(several orders of the magnitude) from the hydraulic conductivity of the sand
pack, sand pack dewatering was accounted for in the analysis.

Page 2
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TABLE 1

WELL NUMBER

MI-RISE
MI-FALL
Fl-RISE
Fl-FALL
F2-FALL
F2-RISE
M2-RISE
E3-RISE
E3-FALL
P101B-FALL
P101C-FALL
P102B-RISE
P102B-FALL
P102C-RISE
WT101A-RISE
WT101A-FALL
WT102A-RISE
WT102A-FALL
WT103A-RISE
WT103A-FALL
WT104A-RISE
WT104A-FALL
WT105A-RISE
WT105A-FALL
WT106A-RISE
WT106A-FALL

AVERAGE

HYDRAULIC
CONDUCTIVITY (cm/s)

BOTTOM DEPTH
OF SCREEN

3.17x10-3
1.43x10-3
1.21X10'1
4.51x10-2
1.27x10-3
7.37x10-4
3.69x10-2
7.95x10-4
4.61x10-4
3.99x10-3
1.11x10-3
3.50x10-2
3.91x10-2
3.59x10-3
2.69x10-2
9.45x10-3
4.14x10-3
6.80x10-3
4.10x10-2
1.86x10-2
3.89x10-2
5.07x10-3
1.93x10-2
1.01x10-2
4.71x10-2
8.40x10-2

103.24
103.24
31.28
31.28

147.83
147.83
24.76

175.65
175.65
100.47
166.53
67.25
67.25

159.96
18.70
18.70
18.18
18.18
18.47
18.47
18.69
18.69
18.56
18.56
18.50
18.50

SOIL CLASS +WELL
SCREENED IN

SP,GP
SP, GP

SP,GP
SP.GP

SM
SP
SP
SP
SP
SP
SP

SP-SM,SP-GP,SM
SP-SM,SP-GP,SM

SW-GW
SW-GW

SP,SW-GW
SP.SW-GW

SP
SP

SP-GP
SP-GP

2.33x10-2

•

tf

* Data not available.

+ United Soil Classification System

A/R/HIMCO/AB6



APPENDIX A

DATA PLOTS AND ANALYSIS
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-0.713: i (EFFECTIVE SCf.EEk BiARETES: C r sut ») « E.O in. • 0.3335 IrjbiuE in H.I
-0.9416 i IEFFE:T;VE SCSEEH LEKSTK: •..• • 5.00 Ft.
-I. IK! '• MM BRW-Wli UN 5BSSETI: KMI) • -1.70 Ft.
-1.3963 1 IsTMIC »*itfi LEVEL: '.».» • 1'J.W Ft.
-1.7146 1 IBEP7H FUSS SK. TO EFF. SCREEk B5TTOH: IKI « 22.B5 Ft.
-2.2073 i IES1. AOU1FER KFIfi ISKL 70 S8U1FER BOTTOfl): IB) « 175.00 Ft.
-:.302t : IIHOJIK s«ii:*tts; BEVATEDME IENTEI; i IF YES. o IF «n? o
-3.216= '. ISANBWCfE SPECIFIC KlELt (til • 0.16

-4.6052 ! tC'USEf ME RICE CURVE COEFFICIENTS:
ERR : F.STIS 3F L/lr sab «! « 15.00

; — LK OF L/lr tub «) • 1.1761
! FOB FS5.71AUV PEHE7RA7INE K-JLS-
i A« 1.93
1 t * 0.29
i FOR FULLY PENETPAT1N6 IELLS--
! C • 1.36

1 — EVALUATION OF LNIRt.'lr sub •»:
1 CONST. 1 = 0.2602
! CONST. 2 « 6.123! *<!«. DF 6.0)' 6.0000
: LKISWIr sub N) - 1.96

! EFFECTIVE r sub c Hor SJtiliscl imttrino) = 0.0633
! tl/T)!L*IYom» (SLDFE) « -l.OBE'OO s«c*l-ll

1 IHYBRBULIC COWUCTIDITY IK) « 1.4BE-03 «/IK ! <««~««~««™««-«.
! i 4.51E-02 Ci/HC ! <.«««x«t«r»«ra.==

! Reoressioft Outout: *
! Constint 6.47E-01
i SW Err c: Y Est C.I620
: S SOHrrt 0.9750
: Kg. t' Dbstrvitiois 10
! teorKE ct Fr«flM 8

! I CK«lciKt!t) -1.06E«00
! Std Err c- Coti. 0.0610
:
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RATE OF RECOVERY TEST: WELL F-1
RISE

_-1

-1.5

-3.5

-4

-4.5
0.2 0.4 O.S

TIME (SECONDS;

1
i



*

i

JOiWEF, AH- SICE SETSDD fOf. HiTEPPSEISTlW OF SLJ5 TESTS: FOR WOlliflliEt «N5 LEM'V CONFINED AWIFERS.
TC- B7H.1IE THIS Mr.lSHEET. ENTER YOUR Mi* IT LOCfiTIC'H; IWiKi t- t* T.
HtOBMfl CAK ilttUBE EFFECTS OF SANDPAK DEtii'ERJNo IASSUK1N6 MTEF. IS F.'EISa ilTfflll THE SMWACKI.

,'t

: t

' 3
: 4
1 5
: i
; 7
: e
: 9
', 10
: H
. 12
! 13
! 14
: is
; 16
: 17
i IE
: 19
: 20
: 21
: 22
i 2*
! 24
: 25
! 26
; 27
: 26
: 29
: 30
! 31
: 32
: 33
I 34
; 35
: 36
i 37
; 36
: 39
: 40
: 41
: n

I'M pinlliEFTh T
III :»J.-£P Ft

i ;.s:
B.c!
•i.K

i i.s;
: ?.f<
: 9.65
! 9.86
: 9.B?
! 9.69
1 5.90
i c.9!

: I'.v
! 5. 95
; 9.M
: 9.97
: 9.9B
: 10.01
: 10.03
I 10.04
! 1C.05
!
;

|

,'
j
!
{

;
|
:
!
;
i
:

t

KfiftilW
IY)

0.2M
0.250

v.230
0.226
0.210
0.200
0.150
0.170
v.'.W
0.150
0.130
0.120
0.110
0.100
0.090
0.080
0.050
0.030
0.020
o.oio

TIRE IK I LN 1 IPaWECT NAHE tHllICO
( « ' ! i IV! •: lUC'.'Er WO : 2W24.02*

0.06 '-1.3471 : ISHftUSi l̂EHAlSi:'.
i.oc :-:.;si: : tDWE CCLLE:'-? :i:-2-5D
4.00 :-i.4271 . ISlStf. PIPE i!D): (2 r sub t) = 2.0 in. = 0.0833 Indius in (t.)
o.OO :-1.469' : tEFFECTIVE SCREEN BIAISTERiC r EU6 Hi « B.O in. = 0.3333 (ridius in ft.)
B. 00 !-l. 5141 ; IEFFECT1VE SCREEN LENGTH: (LI • 5.00 Ft.

14.00 1-1.5606 1 IKAI W.MIW (IN SUBSET I: Oui) • 0.26 Ft.
17.00 1-1.6094 1 (STATIC KTEfi LEVEL: (S*L) - 10.06 Ft.
20.00 i-1.6607 i IDEPTH FRCn SW. TO EFF. SCREEN BOTTOH: (HI = lii.25 Ft.
27.00 i-1.7720 ! IEST. AOUIFEf DEPTH iSKL TO AdillFEIi BDTTOI1): ID) » 175.00 Ft.
32.00 ',-1.6326 1 l!KCU!i>E 5HSI-P6K DEiiHEFliK lENTES 1 If YES. 0 IF HOP 0
42.00 ;-1.897! ; ISANDFAO:'; SPECIFIC YIELD ISvl = 0.10

57.00 :-2.1203 ! 60U1ES AND BICE CURVE COEFFICIENTS:
62.00 1-2.2073 i RATIO OF L/(r Etc Hi « 15.00
47.00 1-2.3026 ! — LOE OF L/!r sub •! • 1.1761
62.00 1-2,4079 i FOR PARTI8U.Y FEHETRAT1NB KELLS-
87.00 1-2.5257 1 A * 1.93

127.00 i-2.9957 ! B = 0.29
157.00 :-3.5066 ! FOR FULLV PENETRATIN6 HELLS-
247. 00 1-3.9120 i C« 1.3S
427.00 i -4. 6052 1

! ! — EVALUATION OF LII(Re/(r sub «)):
COK3T.1- 0.1771

! ! CONST. 2 « 3.2677 *IIHI. OF i.OI* 3.2477
: i LNIfte/ir sub «) = 2.71

! EFFECTIVE r sub c (for sinduck dmttrina) • 0.0833
! ! ll/TIILNIYo/Ytl) (SLOPE) « -1.25E-02 «e:"(-l)
i : : ——————————————————————— i
! ! IHYDRAULIC CONDUCTIVITY IK) ' 2.42E-05 ft/sec ! <~~~~.™~

! ! fteorcssion QutDut:
1 I Cc.istint -1.39E«00
! ! Std Err of Y Est 0.0292
( ; F. Souired 0.9962
1 ! No. Of Otitrvitions 18
i ; Otortts of rretou 16

;
: I iMUicimtl!) -1.2CE-02
, Sti Err of Cnt. 0.0002

4

I
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rKSSF. ;« SiK BE7SOI FCF. •.SWF.ETdTiDK Of SLUf T-STS: FCf. UNCOtiFHiEl' AND LEAKY COHrSEI MBIFESE.
T5 HiLIis !*i: JICfAShtP. K'tf. tOUF InTf, AT LOihTlW: W.i.cD i' Mi T.
?KJ68WI CM, :«CLUK EFFECTS OF £MCFACk DESSTERiNE (ftSSLWIln HATEF. iS R1SIII: UlTHlli THE SAND-SCK!.

•

4

j

: iiTl« iinllXFTrf TD: KiKMHH IT1HE sec !
,1

: i ,
. 2 :
; ;.
: 4 ;
; 5 :
• 6 !
i 7 ;
i s :
: 9 i
: !0 ;
; M )
i 12 !
i 13 :
: 14 :
: 15 ;
1 16 i
: 17 i
I 18 '.
: 19 i
; 20 :
: 21 :
: 22 :
: 23 i
; 24 :
i 25 :
: 26 :
1 27 1
: 28 :
: 29 :

: 3i :
; 32 :
: 33 : '
: 34 !
1 35 :
I 36 !
; 37 :
: 3B ;
: 39 :
! 40 :
: 4i :
: 42 ;
: 4: :

44 :
; 45 !
: 46 :
: 47 i

i' .i---F -t.i

i.e.; .
: i.:S :

0.32 '
1 6.36 i
: i.39 :
; 6.42 :
: 6.4; i
i 6.48 :
: 6.50 i
: 4.52 :
: 6.54 :
: e.57 !
: 6.5= :
: 6.60 !
: 6.62 !
, 6.63 ;
: 6.44 :
: 6.66 i
1 6.68 I
: 6.70 ;
: 6.71 :
: 6.72 :
! 6.73 !
: 6.75 :
: 6.74 :
: 6.77 :
: 6.78 :
i 6.79 :
: 6. eo i
: 6.BI :
: 6.82 :
: 6.83 :
: 6.84 :
: 6.E5 :
: 6.B6 :
i 6.87 I

: 6.B8 :
: 6.8; ;
: 6,91 :

6.92 !
6.94 ;
6.95 ;
6.76 i
6.97 :
6.9= :
i." :
7.00 ;

v.;3? :
•'."•> !
i.c90 i
O.eSO :
v.620 i
0.590 !
0.560 :
0.530 i
0.510 :
0.490 1
0.470 I
0.440 !
v.430 i
5.410 !
0.390 :
0.380 :
0.370 !
o.sso :
0.330 !
0.310 :
0.300 !
0.290 !
0.280 i
0.260 I
0.250 !
0.240 1
0.230 :
0.220 i
0.210 :
0.200 :
o.i9o :
0.180 !
0.170 i
0.160 ;
o.iso :
0.140 ;
(•.no ;
d.120 ;
o.ioo :
t.090 :
0.070 i
•i.060 ;
v.oso :
v.04C :
'j.C30 ;
0.020 :
i.oio :

(I1) :

•;..oo :
•:•.*(' :
1.20 :
1.40 i
1.60 i
1 85 '
2.00 :
2.20 !
2.40 !
2.60 1
2.30 :
3.00 ;
:.20 ;
;.40 :
3.60 :
3.80 :
4.00 !
4.20 :
4.40 i
4.60 \
5.00 ;
5.20 !
5.40 !
5.60 :
6.00 :
6.20 !
6.40 !
6.60 !
6. BO :
7.00 !
7.60 !
6.0'j :
8.40 !
S.60 i
9.00 i
9.40 !
5.80 !

11.80 I
12.60 i
12. BO i
!4.80 !
15.60 !
ie.80 :
2v.30 ;
2.60 :
7.60 :
;.60 i

LN
(VI

-v.CC
-f t;1

-0.3"
-0.43
-MS
-0.53
-0.58
-0.63
-0.67
-0.7!
-0.76
-0.82
-0.64
-O.B9
-0.94
-0.97
-0.99
-1.05
-!.ll
-1.17
-1.20
-1.24
-1.27
-1.35
-1.39
-1.43
-1.47
-1.51
-1.56
-1.61
-1.66
-1.71
-1.77
-I.B3
-1.90
-1.97
-2.04
-2.12
-2.30
-2.41
•2.66
-'.81

-":
-".5!
-:.9i
-4.61

! IPF&ECT NASE :fiKl:
; (PROJECT NO : 2;'C;24.02f

-: iK:i NO :"-: SISE

; IM7E CC-.LECTE:- :::-:-5o
: I?::S£F f'.K <!!•>: C r .jt ci * :.(• in. = v.06:; \raciu; u, it.)
i IEFFECTIVE SCREEN t]AKTES:i: r sub «! = 8.0 in. = 0.333: iradius in ft.)
i IEFFECTIVE SCP.EEH LEN5TH: ID ' 5.00 Ft.
: IIIAI DBft.DW* UN SUBSET): HIM) - 0.98 Ft.
: ISTATIC HATER LEVEL: (Still - 7.01 Ft.
! ItEPTH FROr SHL TO EFF. SCREEN BOTTOH: (HI • 9.53 Ft.
1 IEST. AQUIFER DEPTH (SHL TO AQUIFER BOTTOK): (01 • 175.00 Ft.
! IINCLUSE SANDPAK EEMTERlffi iENTEf. ! IF YES. 0 IF ND>? 0
1 ISANDPACrS SPECIFIC YIELD ISv) = 0.10

1 BOWED AND F.1CE Cl*VE COEFFICIENTS:
! RATIO OF L/lr sub «) ' 15.00
: — LOS OF L/(r sub >) = i.176!
! Ft* PARTIALLY PEK-TRATINE KELLt-
! A = 1.9J
! i « 0.29
i FOR FULLY PENETRST1N6 KLLS-
1 C • 1.38
!
! —EVALUATION DF LNIRe/lr sub •)):
1 CONST. 1 ' 0.3261
! CONST. 2 ' 6.2074 <!BH. OF 6.01° 6.0000
: LNIRe/lr sub •) ' 1.74

: EFFECTIVE r tub c Her sandDick demttnno) * 0.0833
! (l/T)ILIIUo/Yt)) ISLOFE) = I.OOE»00 SKAi-U

1 IHYDRAUilC CONDUCTIVITY IK) = 1.21E-03 (t/sec <«===«««.«..«,«

1 1 , T - . . ._._...........,. ....,..-,.. r .rrr.l.nrr _J /• II rt ft

I Rwression Outout! t--0,"-T'O5
i Constint -1.73E-1B
! ^t Err cf Y Est 0.0000
: R S:uared 1.0000
: No. c> Observations 36
I Decrees gf Freedu 34
i
! I CoeHiciertis) I.OOt'OO
) Std Err o< Coe(. 0.0000

;

,

I

J

!
J

;

j
!

;
!
J
;
!
!
!
!
[
;

,'
j
i
:

:

i
;
;
!
:
'•
|

;
!



RATE OF RECOVERY WELL M-2 RISE

I
1
Q

0.00 2.80 5.00
TIME (SECONDS)

7.60 14.SO



*

it

K'fK'r. WD RiCE SETHDB FOS iKTERFRE7iiT!MI OF SLUB TEE'S: FOR IBHW1KD »1t' .EAKV CONFINED A8UIFESS.
10 1'TIi.I-E Tri: iSSKSKEE:. ENTES fOif?. KMH ST LOCnTlEH- BWvED ?• «'• T.
fr.OBSSr :M INCLUDE EFFECTS GF SUBPtti

j

,
-.

J
4
5
»
7
i
9

1C'
li
12
13
14
15
16
17
IB
15
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
3t
37
3E
39
40
41
42
n

IT!« jir.-lDEFTS 7C: DSAWCNN
i).' .USTEF. Ft . : ii'i

=.15 : 0.180
J 1 1 ' •" i Til

.' e.ij .' i-.lcO
5.12 : v.150
C.I! : 0.140
i.10 : 0.130
8.09 1 0.120
6. OB ; 0.110
8.07 : o.ioo
S.06 1 0.090
t.C'5 : O.OBO
e.M ! 0.07(1

S.02 ; 0.959
s.oi : o.o4o
5.00 i 0.030
7.99 ! 0.020
7.96 ! 0.010
7.97 i 0.000

!
J
;
;
!

;

;
!
i
!
!
!
i
!
!
;
!
!
;
;

"IRE se:
,; * - i

u . 'X1

* .Vi

e.tt
9.0C

l i .OO
19.00
23.00
27.00
31.00
35.00
41.00
53.00
63.00
73.00
63.00
93.00

103.00
123.00
163.00

EM7EE1HE i«SL«!!,= »TES 1: :.:5!W >nrf!S THE E«kDF«:(.,.

LK
; y j

-1.7I4S
_, 771,'

•i.E^ie
-1.E971
-1.9661
-2.04C2
-2.1203
-2.2073
-:.3026
-2.4979
-2.5257

-2.B134
-2.9957
-3.2169
-3.506c
-3.9120
-4.6052

ERR

KGJECT H»« :h:«CO
ctr.jr-T ti-. . Vi/i-i ft?4

^[.~ Iris;""''
r' "t rri. . "TtTi . i*-i-».i

K:E: • ti.-j .;!,,. - : r s a t C ' = i.C in. • V.M33 irjdlus in <t..'
EFFECTIVE =CF.--S MAKETEF.:^ • «us «i = E.O ir.. = 0.3333 iraiiiuE » ft.)
•FFEC7KE 5CSEEH LEN5TH: !L) = ll.t( Ft.

IflRl DtniSjkli UK SjESET): ilui) = -ii.13 Ft.
ISTATiC KSTEF- LEVEL: ISW.) • 7.97 Ft.
IDEPTH FROB SKI TD EFF. SCSEEK BOTTOH: (K! " 11.60 Ft.
«£ST. AU'JIFEfi DEFTK iSNl TP MlilFER BOTTSn): ID) = 175.00 Ft.
IIKCLUK S»K!'rSCr liMIERIKc (ENTER 1 IF YES. 'i IF KOI? 0
ISIWPACt': SrECJFiC YIELD !Sv) = 0.10

BOWER AND SIC- Ci'SVE COEFFICiEKTS:
SfiTIE OF L / i r sab .! = 34.90

— LK- OF L.".r sub •) - 1.5416
FOS Ff.F.TiALLi FEB7RS71NE HELLS--

t < 1.60
F * 0.36

FOR Fl)i.LY PENETRAT1NB KLLS-
C = 2.03

— EVALUATION OF L»!Rt/ir sub nil:
CONST. 1 • 0.3059
CONST. 2 = 6.194B --Ml. OF 6.0)' 6.0000
UfRt/!r sub «) = 2.24

EFFECTIVE r sub c Kor sindoicl demtiring) • O.OE33
(1/Tlli.NHomil (SLOPE) = -2.25E-02 se:"l-l)

HYDRAULIC CONDKTIVITY IK) « 1.51E-95 (t/SK <««««««======«=>
! 4.61E-04 Ct/SSC <*«««««e«tsissss«

; ————————————————————————————— i — IQ.IJI f
Rearession C-jtDlst: ^ * * ' '15

Lttistint -1.4!E»00
Std Err of V Est 0.0087
R Sctiirtd 0.99B2
Us. o! Csstrvatisris 6
Dtartis ci frtetci 4

1 CotHicintlil -2.25E-02
Std Err cf Colt. 0.0005

*

*



RATE OF RECOVERY TEST: WELL E-3
FALL
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z
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1

I
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*

*

SDJtiES AND RICE BE7HOD FOR 1KTESFRETA
TO UTilliE THi: MRISHEET. ENiE
?-OSRhS CW 1NCLUSE EFFECT: OF

• .ITISE «r. i:-"-Tr. it. KMMfN
it : >!' ;ili!£F ft

• >

i J

i 4
; 5

i 6
! 7
; 8
i ;
, "0

1 !2
i 13
: 14
: is
i 16
: 17
: 18
! !9
i 20
i 2i
i 22
i 23
! 24
! 25
1 26
i 27
. 26
: 29
: 3*

; 32
: 33
i 34
! 35
i 36
i 37
: 38
; 35
; 4(1

: 4!

7.66
: 7.65
! 7.70
; 7.71
i 7.72
i 7.73

7.74
; ;.7i

7.76

; :.-8
1 7.79
) 7.80
; 7.8i
! 7.62
i 7.83
i 7.84
! 7.85
i 7.87
! 7.88
; 7.90
i 7.91
i 7.92
i 7.93
' 7 94
: 7.95
j

i
;

' i^ : •

•' V 1

0.2!(l :

0.270 ;
0.260 i
5.250 i
0,240 i
t.TSC' i
6.220 i
•j.210 ;
0.260 i
1-.1W i
0.180 !
d.170 !
0.160 1
0.150 1
0.140 i
0.130 i
0.120 i
0.1(10 i
0.090 i
(1.070 i
C.060 ',
0.050 i
0.040 :
0.030 i
0.020 !

i
!
!
;
!

]

TlClli OF iLUc TESTS: FOR UNCOkflRED AND LEAKY CONFINES AB'JIFESS.
f YOUR S»T* AT LOCATION:- KSRHD SY AN -r.
3AMI*ACF SEWTESIIiS <SsSii*IN5 «;TE: IE 5!E1NE UTHIK THE EAKPW-.

Til's se: ' :.n
•:i • (Yi

(-.00 .-4.605;

:.80 i-1.2730
3.00 :-1.3093
4.00 i-1.3471
5.00 i-!.3B63

11.00 i-1.427;
i;. o(' ;-i.46?7
15.00 :-i.5!4!
17.00 1-1.5606
2S.OO i-1.6094
22.00 I- 1.6607
25.00 ;-!.7M8
:i.OO i-1.7720
35.00 1-1.6326
39.00 M.S97J
41.00 i-1.9661
47.00 1-2.0402
51.00 :-2.1203
=5.00 i-2.3026
75.00 1 -2. 4079
85.00 i-2.4593
95.00 1-2.8134

125.00 i-2.9957
145.00 i-3.2189
165.00 i-3.5066
205.00 1-3.9120

i

!

,

J

,-.ir.;:r ,«E ,flKZ

l fSS;EC7 .NO : :002:.024
IK:: US ;•-' ?!=:

IDATE COLLECTED :12-14*90
IRISES FIPE (1C!: (2 r sab t) = 2.0 in. ' 0.0633 (radius ir U.)
tEFFECTl.'E ECREEK SIAHETEfi:!: r sub «) •- 8.0 in. = 0.3333 irjdius in ft.)
IEFFECTIVE SCREEN LENBTH: (LI « 11.60 Ft.
IKAI KAKBOSN I1H SUiEETl: I4u>l ' 0.26 Ft.
ISTATIC KATEf. LEVEL; (SSL) • 7.9? Ft.
Itim FS-M Slit W Iff. S:?.KK MT7W: (Hi - 11.60 Ft.
IEST. AS^IFE1! CEPih ISHL 15 A8U1FEI cuTTOS!: (Di = 175.00 Ft.
IlKLaK JASi-FACt; SEKATEEISS JESTER 1 IF YES. u IF HOP 1
ISAKSPACrS 3FECIF1C YIELD '.Ev! = 0.10

tOUIiER AW RICE CURVE COEFFICIENTS:
RATIO GF L/'.r sub »! • 34. BO

— LOB OF L/ir sub »i • 1.5416
rln FARTlKLLV PENETRAT1ME HELLS--

A > 2.60
i * 0.36

FOS FULLY FENETRAT1NS KELLS--
C = 2.03

— EVALUATION OF LN!Re/lr sub »»:
CONST. 1 « 0.3095
COH3T.2 * i.!9<8 'Ml. K 6.01' t.OOOO
LNIRt/(r sub ») - 2.24

EFFECTIVE r sub c (for sinJoack deiitering) • 0.1318
(l/TKUKVomi) (SLOFE) = -1.55E-C2 SK"I-1)

.•HVWWLIC MWaCTlHTY m • 2.61E-05 ft/sec ,' <«««rr=rara==.t

i — ..... .... .. ——— .. — . ———— . —— ..... — i ^^ M -30'S
(nrntien Cutout: •"

Consunt -I.28E»00
£« i'T cf > Est 0.0201
f: acartt 0.9622
No. c< Dbservitimis 7
I'ForffS of FreedD* 5

1 Cof*f:cieTit!s' -l."E-02
Sic Err cf lot'. O.W14



RATE OF RECOVERY TEST: WELL E-3

X

7

tf
«

4



1
i

rSiiiiES AW F:!C- SETffit FD?.

'SOi'W CSS UCL'JK

:» : Hi :IMEF. Ft.:

;i; ; 10. 4e :
; 2 :
; 3 ;
: 4 :
: 5 i
: 6 :
; 7 i
; e ;
: 9 i
; 10 i
• n i
; 12 :
: 13 :
: 14 :
: 15 :
; 16 :
: n i
: IE :
; !9 i
! 20 1
; 21 ;
: 22 !
: 23 i
! 24 1
1 25 !
i 26 '
: 27 :
: 28 i
! 29 )
; 30 ;
: 31 :
: 32 :
: 33 ;
; 34 i
! 33 !
: 34 :
i 37 !
; 36 :
; 3« i
. 40 ;
; 41 :
1 42 :
: IT !

10.43 i
10.37 1
10.33 :
10.32 :
10. ;i :
io.3(i ;
10.29 :
10.28 :
10.27 !
10.26 >

10.24 !
10.23 !
10.22 !
10.21 i
10.20 1

;
;
!
i
j
!
I

;
I
!

;
!

'•
;
;
:

:

:
;

HiTE'rSETh
»F:T ENTE
.;F;:-H o-

5SSK.M, ,
il'

•J.420 :
0.370 :
0.310 1
0.270 :
0.260 :
0.250 ;
('.240 !
o.:3o i
6.220 :
0.210 ;
v.200 :
0.190 :
0.180 i
0.170 :
0.160 :
(1.150 i
0.140 :

1
i
]
;
J
!
!

i
j
;
J

!

i
!

I
;
!

;

T'OK K SLUE TEST
F: YO'JS DATA AT LO
SeSWK! CENTER!

•'.«• if. : LH
•.'i', '. :YI

S.v'O :-6.9675
v.40
0.8!'
1.20
2.00
3.00
4.40
7.20

11.00
15.0C'
24.00
25.00
27.00
29.00
30.00
36.00
38.00

-0.9943
-1.1712
-1.3993
-1.5471
-1.3863
-i.427!
-1.4697
-1.5141
-1.5606
- .6094
- .4607
- .7148
- .7720
- .6326
- .6971
- .9661

FK 'JKOKflKI' AND EMIT [[«!HES AQUl'ES:.
T!51S !«.£!• PS AS ' ' .

nx:i"< K 2oo:t,o2«
liELi NO F-2 FALL
lANALfST ELIAS
IEATE CSLLEC7EP 12-2-90
ISiSEF. PIPE !!D): !: r sub cl - 2.0 in. > 0.0833 Indius in II. i
IEFF£[TIVE SCREEN D!A«ETES:!2 r sub «l « 6.0 in. « 0.3333 irajius in (t.)
IEFFECTIVE SCREEN LEWTH: ID « 5.00 Ft.
1MI Er.AliDDlIN liN SUBSET): (Ytei) = -0.43 Ft.
ISTS'iC HATEfi LEVEL; iSWJ • 10.06 Ft.
IfEFTH FF.C* SKL TO EFr. SCFEtN SOTTOhl !HI = 166.25 Ft.
IEST. ABUIFER KPTfc ISKL TO WHIiFER BOTIO«): (D! = 175.00 Ft.
tUCLL'DE SAS8FACK s-JSTEJ.INS iEKTEi! 1 IF YES. 0 IF NO? 1
ISANOPACK'S SPECIFIC HELD (Sv) = 0.10

(uUk'EF AND CICE CWVE COEFFICIENTS:
RATIO OF L/lr sub >) < 15.00

— LOS OF L/(r sab •! • 1.1761
FDR FAST1ALLY PENE7RST1KE KLi.S-

A « 1.93
B * 0.29

FOB FULLV PEKETF.ATIIiS KELI.S-
C - 1.36

—EVALUATION OF LN!Rs/fr sub >)1:
CM3I.1 « 0.1771
COH31.2 • 3.2677 -1P1AI. DF 6.0)« J.2677
LKIfcf/ir sib ») = 2.71

EFFECTIVE r sub : itcr sinicick Htmttrino) * 0.1316
il/TI(LN!»o/ni) (SLOPE! « -E.6SE-03 sec"l-ll

HVMAULIC COK5UCT1V1TY !K1 • 4.17E-05 U/SK <*,™,..ra.I=,,«
I.27E-03 :I/SK <««s««ss«=««««i«i««

—— ....................... ——— ........ ...... a ._MM__^a e
InressiM Sutout! fin *l J

Constint -1.4K«00
Std Err of t Est 0.0122
K Scuirei! 0.9793
No. of Dbstrvaticns 5
ItorfH of tr»edot 3

I r.K<;jcjf.it!5> -S.iK-K
Std Err ci C«t. (i.OOOB

i



RATE OF RECOVERY TEST: WELL F-2
FALL

10 20
TIME (SECONDS)

40

*

A



*

m

MuKti AM SICE MEiiiOi; iK
TO UTILIZE THIS «Sft)
FttSMn CAN IN-LLH

HTJ«- eiMir-PTH 7i
1

. 1
; :
1 3
1 4
i 5
1 6
; 7
i 6
; 9
1 10
i 11
; 12
; 13
1 !4
! 15
) 16
1 17
: IB
1 19
1 20
i 21
! 22
1 23
1 24
i 25
1 26
1 27
1 28
1 29
1 30
; 31
i 32
i 33
: 34
1 35
1 36
1 37
1 36
1 39
; 40
1 4!

42
; 43
1 44
1 45
' 46
; 47
• 13

<v. ;*it"E: c*

1 i I . o1:
11. E? 1
11.55 i
11.53 1
11.51 ;
11.49 1
11.48 1
11.46 1
11.45 1
11.43 1
11.42 !
11.40 !
11.38 1
11.37 1
11.35 1
11.34 !
11.33 :
11.31 1
11.26 !
11.20 1
11.14 1
11.09 1
11.05 1
11.00 1
10.96 i
10.93 i
10. 89 I
10.86 I
10.63 1
10.60 1
10.76 :
lv.75 :
10.72 !
10.70 1
10.65 1
10.65 1
10.63 !
10.62 1
10.60 1
10.59 1
10.55 ;
10.56 1
10.54 1
10.52 !
10.51 1
10.50 i
10.4? 1

!S7£SFK7A7iDN OF SLUE TESTS: FJF. tiHCONrlNEi' ««' LEAK! CONFINED AQUIFERS.
SH-ET. ENTE' •BUS KTB AT LOCATIONS BARKED BS Hi T.
E:?;;TE OF SAW«CI. DEMTESISS issijftitiE SSTE* it SISINE KITHIK THE SANDF-ACO.

:»iKow ;•
, v , '

: .>40 ;
:.l!0 .
!,090 ;
:.070 i
i.oso :
1.030 1
1.020 1
1.000 1
i..990 1
0.?7C 1

0.940 1
0.920 1
0.910 1
0.390 1
O.BBO :
0.670 !
0.650 1
".BOO !
0.740 !
0.680 i
0.630 !
0.590 1
0.540 1
0.500 1
0.470 1
0.430 !
0.400 1
0.370 !
0.340 1
(.320 1
0.250 ;
v.260 !
0.240 1
0.220 1
0.150 :
0.170 1
0.160 :
(..140 1
0.130 1
0.120 ;
o.ioo ;
(.060 ;
v.560 ,
-..050 ;
•:.'>40 i

.030 1

\K te: : L« i i??.i;K' N'r.£ :H!«CD
•T ' : -i' |C&--'c" li? : •>i.!.7e.>^4

0.00 ; 0.2927
1.40 : 0.1044
l.iO i 0.0662
1.80 1 0.0677
2.00 : 0.0488
2.20 1 0.0296
2.40 1 0.0198
:.60 ; o.oooo
i.BO :-C.O!01
3.00 : -0.0305
3.20 1-0.040S
:.40 1-0.0(19
!.60 1-0.0634
3.60 1-0.0943
4.00 1-0.1165
4.20 1-0.1278
4.40 1-0.1393
5.40 1-0.1625
6.40 i -0.2231
7.40 J-0.3011
6.40 1-0.3857
9.40 1-0.4620

10.40 1-0.5276
11.40 1-0.6162
12.40 i -0.6931
13.40 1-0.7550
14.40 1-0.8440
15.40 1-0.9163
16.40 1-0.9943
17.40 1-1.0768
IB. 40 ;-l.i394
15.40 ;-1.2379
20.40 1-1. 3471
:i.40 ,-1.4271
I2.40 1-1.5141
23.40 :-1.660?
24.40 1-1.7720
25.40 1-1.6326
26.40 ;-!.96ii
".40 1-1.0402
28.40 .-2,!20;
31. 40 '-:.3026
34.40 1-2.5257
36.40 :-:.6134

i law's' î CHl";L
IM7: COLLECTEB : 04-i«r.-91
IlilSES PIPE lit!: (2 r sub t) * 2.0 in. - 0.0533 (radius in ft.!
1-rr-CTlVE SCREEN IIABETEft: 12 r sub •)' 6.0 in. * 0.3333 (riilius in ft.)
EFFECTIVE SCREEN LEN57K: ID • 5.06 Ft.
I«AI KAKCDHS UN SLIBSE71: IT.ij) * -1.34 Ft.
IS7ATIC HATER LEVEL: (S«L) - 10.46 Ft.
IKFTH F8Df •<,'. TO E?F. SCREEN BOTTOH: !H1 = 91.00 Ft.
IES:. SQUIFEF. Kf>7K ISKL TO ABUiFEF. 6077011): !D) « 175.00 Ft.
IINCLIK SAW-PAD. KtiSTEF.IN; iENTER 1 IF YE=. 0 !r Nul? 0
ISMSPACC'j SFECIFSC HELD !Sv) = 0.10

BOii.Ef. AN[. fiiCE CUF.VE COEFFICIENTS:
SAT!D OF L/ir sub «! = 15.00

— LOS OF L/lr sub Hi = 1.1761
FOfi PARTIALLY PENETRAT1NE HELLS-

A ' 1.93
B ' 0.25

FOf. FULLY PENETRATINE KELLS--
C • 1.36

— EVALUATION OF LNIRf/lr sub »)):
CONST. 1 * 0.1961
CDNST.2 = 5.5294 '(MI. OF 6.01= 5.5294
LN(R(/lr sub •! = 2.31

————— —————————————————————————————————————————————
EFFECTIVE r sub c Ifcr sanduck dmttrinol - 0.0633
il/TKLNiVo/Yt!) (SLO?EI « -B.15E-02 s«c"l-l)

: :.9«-OJ H;IK («...,..ra»««™.
; ——————————————————————————————————————————— , tJQ U C

Rsoressicn Outuuti "^ ~
ConEt*nt 2.59E-01
Sti Err of Y Est 0.0606
r -Mint 0.9966
Ko. of Dbstnutions 47
Itcrtts oi FrMiloa 45

! C9t«ic!«t<s> -6.I5E-02
3M Err C' Cost. 0.0007

4.1.4.) ;-:.9W7
41.40 :-;.;ia5 ;
44.40 1- 3.5066 1

1



RATE OF RECOVERY TEST: WELL P101B
FALL

10 30 40
TIME (SECONDS)



rOWES AND HCE ItETHQD FOR INTERPRETATION OF SLUE TEST
".• UTiLiiE TS1S «DS':-i-ET. ENTER YffiB D*TA H LC
MB5W C« INC'.L'K ••?ECTj 0= SWCTKP MUSTER!

;»
i
2
3
4

5
i
7
B
c

10
11
12
13
14
15
It
1?
ie
19
20
2!
22
23
24
25

27
28
!9
30
31
32
33
34
35
36
37
38

4"
41
42
i-

ITIKE 11
U>

HEFTK •:. MAKDB1
iSTES F'... iVi

11.00 1 1.430
10.9s : 1.420
10. 9E i 1.410
10.57 ! 1.400
10.96 1 1.390
10.95 i 1.380
10. =4 1 1.370
10.93 I 1.3«
10.52 i 1.350
10.91 I 1.340
10.90 i 1.330

1
:
!

1
;
!
;
i

i

|
,'
,'

|

;
!

!

;

T IKE IK LS
:r ,

0.00
1.00
9.00

16.00
2B.OH
34. MI
3E.OO
41.00
47.00
51.00
55.00

If)

0.3577
C'.!50?
0.3436
0.3365
0.3293
0.3221
0.3148
0.3075
'.'.3001
0.2°27
0.2852

F0<: '.WCOkHSEl AS!' Lt«:i COffilED AQUIFERS.
7i(iii; NM:.:; 51 s>, -p.
••-MB!-,;- k;'EF := f!=!« .i-HIl 'HE SMiB?«CS....

Ittr.ijrT 1̂1: '.sihCC1

IFttJECT KC : :•:«:«. 024
HELt NC :FI01C F»LL

ItATE CCiLECTEi' : 04-JIB-9I
IF.ISER FIFE ilt): 12 r sub tl = 2.0 in. - 0.0833 Iradius in ft.!
•EFFECTIVE SCREEN t!»!IETER:l2 r sub «) « 8.0 in. ' 0.3333 (radius in f t .)
•EFFECTIVE SCREEN LENETH: IL! = 5.00 Ft.
IKAI CW«'0«!. UK SL'rSETI: iVn.) < -1.38 Ft.
(STATIC K.TEF. LEVEL: (SSL) = 9.57 Ft.
ISEFTSt FRO". Sfc. "i EFF. SCREEN BCTTOB: IH) = 10.88 Ft.
IEST. MUlFEi SEFTi iSBL TO SBalFES tCTTOBI: It) = 175.00 Ft.
iiiC-ME SAN:<FAC> DE>ATERIN:- •: ENTER i IF YES. o IF NO!' o
ISAWPACK'E SPECIF!- YiELt ISvi = 0.10

SDiiKER AND FtlCE CURVE COEFFICIENTS:
RATIO OF L.".r sab >! • 15.00

— LOS OF L/lr sub «) « 1.1761
FOR PARTIALLY PENETRATINs KLLS--

« « 1.93
6 • 0.29

FOR FULLY PENETBSTIKB HELLS--
C = 1.36

— EVALUATION OF LNIfie/lr sull ulil
CONST. 1 * 0.3156
CONST. 2- 6.1992 -IMI. OF 6.0I- 6.0000
INiP.e/lr sub >) = 1.78

EFFECTIVE r sab c (for sjndoask dmttnnol « 0.9833
( l /TKLNiYo/Yt l i (SLOPE) • -2.94E-02 5K"!-1)

1.1 IE-03 Ct/SeC 1 i>««««ies±==«sse«

........ ................ ——— ....... ——— ........... ^,Q_t^J

RwrtEsicii Output: ^ -*
Constut 2.37E-01
Sto Err oi Y Est 0.1530
R icuartc 0.9B4I
«s. of ObiervatiKis 58
!»or»s cf frnta 56

! CcsrTicitri1.1! -:.«£-02
its Err ci Cotf. 0.0005



0.3?

0.36

0.35

0.34

p
£• 0.33
J

S 0.32

atO
O 0.31
3

0.3

0.29

0.28

0.27

RATE OF RECOVERY TEST: WELL P101C
FALL

10 20 30
TIME (SECONDS)

40 50



Miffffi Ul! SICE K'ti'X F5S IKTEfFStiSflO* CF
TO UT1L.I
fBKSSB

t

1
2
3
4
5
D

7
e
9

10
1!
12
13
14
15
16
17
IB
19
20
21
22
23
24
25
26

26
29
30
31
32
33
34
35
36
"
38
3?
4'.'
41

IT

IVlHE 1!
(»!

:*;= KDSi.KEET. EHTEF YCL:n D
S E^LLwft £"£:.:: vF sNlti'rA1.!

IKPTH T
StTEF. Ft

11.25
11.22
10.57
10.44
!?."?
ld.02

s.?0
9.87
9.77

Gr.MffiOWi
•:,.•

1.490
!.460
O.B10
0.68<l
!'.c2C
G.2M
«. HO
C.110
0.010

TIME sec
II1!

0.00
0.20
t.Bi'
1.20
1.40
1.60
I. BO
2.20
2.40

IK TEST
t « LS
ESSTtP.i

U
( Y !

0.398°
0.3784

-0.71(1
-0.3857
-0.47BC
•1.3(71
-l.'oi!
-2.2073
-4.60EI

FOR !»:«'!*£:• M; .a-'.- cC'«Fiic£; ABL'.^EBS.
T;DK:- SSSKEI t* ii 't .
•«s-."ili! m.sF :; -:::fe d-nH .-s :«W-+.!i.

IfrOJECT M!i£ iSIKE
IPSOJECT ND : 2C'i:-.024
IKFLL NO :H02t FALL
t ANALYST i^'-CHAL^K!
•DATE COLLECTE5 i Oi-Jjn-91
IRISE! fiPE IHlj (2 r Mi t) • 2.0 in. * 0.0633 Iridius in (t.)
(EFFECTIVE SCSEEN (!METEF.i(2 r sab «) = 6.0 in. = 0.3333 iritfin in It.)
•EFFECTIVE SKEEH l-WTIf: lit * 1M Ft.
IKAX MMMWK (lli SiltSETI: lYin) • 2.46 Ft.
t5T«TIC «TES LEVEL: isk'Li • ?.7b Ft.
IKPTH FF.W S«L 1C EFF. SCF.EES MTTOR! IK> « 56. 4i Ft.
(EST. ASL'IF-F DE?T« (StiL TO AaiJirES lOTTOKI: ID) « 175.00 Ft.
(INCLUDE SANHFACK CEtATEMNE lENTEf 1 IF YES. <j |F HOI? 0
tSAMPftCrS SPECIFIC YIELD (5v) = C.10

BOUNER AIID DICE CWVE COEFFICIENTS:
fSTIO OF L/(r sut ») = 27.00

— L05 DF L/lr sub «! = 1.4314
F5S PASTISLLY HSETMTIIE KLLS--

« • 2.33
I ' 9.32

FOP. FULLY PEKTMTWS KELLS-
C« 1.74

— EVALUATION OF LNlRe/lr Sib nil:
CONST. 1 = 0.2129
CONST. 2 * 5.8568 «(lttl. OF 6.0)« 5.8566
LH!f:t/lr scb ») > 2.71

EFFECTIVE r sub : «nr sindDiCk 3f»jlpr:nn) • 0.0833
(l/TliLN!VB/Tt)) (SLOFEl « -1.23E*W JK'I-I)

fiferfssion Sutout:
Ctwstut 6.65E-OI
Std Err of V tit 0.3651
F. Sgui'td 0.36-5
•It. c; ['i:>rvitit»:< 6
ttorm !; Fre«dM e

I CctiisJimtlsI -I.23E»M
SU Err c! t»«. 0.1795



RATE OF RECOVERY TEST: WELL P102B
FALL

2s_--I
a
&
2

-5
1.5

TIME (SECONDS)



iD'jKE'- AN:' SiCE KEiW!' fC* l!fTEFF-REKT!0!l OF SLK- 7E:TS
TC L'TILIZE THIS BGSKSHEi?. EWES J'CilR M
PS06IUW CAH INCLUDE EFFECTS OF SMUPAOC

: '-PIIIE «in;itEfTH T
'(

,
. :
,' 3
, i
! 5
: 6
; 7
: e
; 5
! H>

iJ
; i:<
. 1!
: 14
; 15
; u
1 17
: 10
; is
; 20
: 21
: 12
1 23
; 24
: 25
: 26
i 27
: 21
: 29
: 30
: 31
: 32
! 33
; 34
1 35
: 34
: 37
! 38
; 3?
; 40
: 4i
, 42

2-

'.(! .fciiTEF. 'i

' c . 53
: E.'i

;.oi
: ?.n
i 9.22
: 9.32

9.44
! «.52
! 9.6!

1.72

;
:
i

:

i
!
:
;
:
;
J

;
1

:
;

:
!
:
;
;
|

DF.HUDOM
(VI

v.'30
i-.SSO
«.7»
C.iSC
5.540
0.440
0.320
0.240
C.150
0.0*0

?!NE SK
(I'l

6.W
0.2(r
C.4(i
O.M
O.B<>

.00

.20

.40

.id

.80

S ST LCC
EtiATEfilli

LK
(V -•

-y.ii7Co
-O.lcirS
-C.2577
-0.45(4
-0.4142
-0.8210
-1.1394
-1.4271
-1.657)
-3.2189

FOF UNCDS^NE;- s« •.£«< ccufHiES MS!?EM.
TiOHS ««SK; sr «K •»•.

(ASSimiNS HATEF. 13 RiSlNC K1TH1K THE SWFACK).

IP80JECT SS«E ISIKCQ
l:::3j£."' «C : rCi'2e.vr*
UE.,. N: :F102t RISE
I»»L-'BI :fKn«LEi.;
IKTE rOvu^Et : (''-Jar.-1:
If.iStf. FIFE (ir'l: ir r sut cf « T.C jn. • 0.0833 irjiios ir, <t.i
tEFFEC'IV- cCSEEti Di«!ETES:l2 r suk «! • 5.0 in. ' 0.3333 Indus » It.)
IcFFKllK ECBEEN LEKS7H: (11 • 9.00 Ft.
MM MMKWN UK SUPSEI)! <1l») • 2.46 Ft.
ISTST1C MTcS LEVEL: ISHL) • S.74 Ft.
MEPTHFMS SKL 1C EFF. SCREEN BOTTM: !HI ' 58.46 Ft.
IEST. *si'!F£s IIEPTH ism TO WHMFIK isnui): ID « m.oo Ft.
I1NCLUK SftNCPACi: DEWTES1NB IENTES 1 !: YES, 0 IF HOP 0
ISdStfdCK1! fflllfli Ylrir !Sy) > MO

KI1IIB ME S1K CliSVE CDEFFiClENTS:
RM10 OF L/ir Sl!t >! • 27. M

— LOS OF L/ir sun «i = 1.4314
FOR MSIHB.LV PESETSST1N6 HELL3--

A • 2.33
8 = 0.32

FOR FULL! PtNETKSTINS NELL5-
C « 1.74

— EVALUATION OF LNIRe/ir sub •)):
CONST. 1 « 0.212?
CONST. 2 - 5.!566 'IKA1. OF 6.0!- 5.B5J!
UilSt/lT sub •) * 2.71

EFFECTIVE r sub c (for sinduck dmttrin;! = O.OB33
ll/T)!LN!1!o/Yt)! ISLOPE) • -1.10E*00 secA(-l)

! 3.5CE-02 CI/E6C ! <««s=s»SKxe*s=t=ss*

tnrtisim Outwti >'O7
Cmstict 1.17E-01
Stb Err si > Est 0,1557
t SIUVK 0,9447
fc. cl DS'.t'VillDPS 9
tnrm c! frtiita 7

J CotfficiMtii) -l.K'E-00
Sto Err of Coti. 0.1005



RATE OF RECOVERY TEST: WELL P102B
RISE
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RATE OF RECOVERY TEST: WELL P102C
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'DiMEfi «!• MCE DEMOB FOF. JtfEHWTMIIW OF SLUE TESTS: FK UtiCOtiFiKEt Mil LE*Y CWFJKl MIUFEBS.
TO UTILIZE THIS KRKSffiET. EWER YOUR DftTft Si LOCATIONS MRKEB JY Ml V.
PfiDSfiWI CSN IKilfflE EFFECTS Oc SMftW: KWTESIKf IMSWIIK- KJTEF ;S f.'SIW HI'Blli THE S*M«Ci:>.

:t

: 1
: 2

: 4
! 5
1 6
; 7

: 6
; 9
: 10
, ;j

; u
: 14
.' 15
: it
! 17
: IB
; 1?
: 2d
: 21
: 22
! 23
1 24
i 25
1 26
i 27
! 28
! 29
: 3«
! 31
! 32
', 33
1 34
! 35
; 36
! 37
: 38
: 39
! 40
: 4i
! 42
! J".

ITlliE fin.'IK'Ir 1C.1 KStf-ffiW :!!!lt sec
(I> tin'lf Ft.: -V

i.K
6.30
7.25
7.2!
7.17
7.14
7.13
7.12
7.1!
7.10
7.09
7. OS
7.07
7.0t
7.05
7.04
7.03

1 .^30
1.260
5.130
0.190
0.150
0.120
0.110
0.100
i'.('?(i
0.080
(•.070
O.veO
4.05P
0.040
a. no
0.020
o.wo

7.020
7.020

;r '

0.00
t'.BO
1.90
2.00
-.60
2.60
3.00
4.00
4.60
«.BO
J.OO
5.60
7.00
9.00
IIM
16.00
22.00

LK
I V '

0.eJ75
0.2469

-1.4697
-1.6607
-1.5971
-2.1203
-2.2073
-2.3026
-2.4079
-:.S257
-:.45?;
-:.8iH
-;.?957
-3.2189
-3.5046
-3.9120
-4.6052

!

ifs-;;-" SWE :-;r:;-
I'r.SJEC1 K; : :('Kc.024
UtLL US :r'-'.'!U ?ii.L
liitVST :ELiSS
IWTE COLLECTED M3-I-90

•EFFECTIVE SCREEh t]A»£lEft:i; r sub «l = E.v in. = 0.3333 Irjiius in (t.l
IEFFECT1VE SCREEN LENGTH: 111 . 7.44 Ft.
tflfil MNtWHti ilK SUBSET): On,) = -1.90 Ft.
IS'ftTIC KTtB LEVEL: ISKLI = 7.02 Ft.
IPE'Trt FF.Ofl Sd TO EFF. SCKEEK BGTTOR: iHl * 8.64 Ft.
rEST. Mi!:«- K-TH -Sal TO SC-UIFEB BDTTO".!: 1C) • 175.00 Ft.
I1HCLUDE 3AHSPKI- DEHSTEr.lSS iENTEft ! IF YES. 0 IF KJ)? 1
ISAKilrAC;'; SfEiiFlC VIEL5 iSv) = 0.10

SOUKS /»:• S.'CE Cli'VE CDET.'CIE.ITS:
6HIO OF L/ir sub •:• « 22.32

— LK 0? l/tr siiil «) « 1.3467
FOfi PWTlftLLY PE»E7P.ftT!IIE KLLS-

« • 2.17
t ' 0.31

FOf. FULL* PENETftHTIW HELLS—
C.' 1.5!

— EVfiLWTlOK OF LHiRt.'ir sub «)>:
CONST.! « 0.3379
CONST. 2 = i.2128 «IHM. OF t.0)« 6.0000
L»iSt.'ir sub «) = 1.93

EFFECTIVE r sub c Uor uniluct dnittrino! - 0.1318
ll/DlLdlVD/Yt)) ISLDPE! « -1.3BE-01 sfc"l-ll

HYMSULIC COKKrilVITY IK) • 3.IOE-04 it/SK ', («»««««».««==
?.45E-03 C»/5eC 1 (SS*SSSSSSM=BSS=««

teornun Outwit: * '
Cwstwt -!.60E»0(i
Sti Err si » Est 0.2057
R -:cajr!i 0.9411
No. oi Obstryatisrs 14
I'fsrns cf frngu 12

I lo»«IClS5t!5l -1.38E-01
M Err c-- l»(. 0.0099

se wit f.'t: i - FOS TESTJ.- FC* wcownEt «ir t£*cf c*F»Et AWIFESS.



RATE OF RECOVERY TEST: WELL WT-101 -A
FALL

I

-1

v
z

-4

-5
10

TIME ('SECONDS)



••--•••"" -"•• "~ -"
:i71lt£ iinllKPTH TO

( ! II! iMTEF: Ft.

1 i ; e.35
2 : : 6.40
3 : : 6.5:
4 : ; t.6<
5 ! I 6.73
6 : ; 6.10
7 i ! 6. K
s : i 6.8?
9 ; : 6.85

10 ' ! 6.91
.'! ; ; 0.5;
12 : : t.95
i: : : 6.96
H I ! 6.5?
15 ; ! 6.9S
16 ! i 6.95
17 1 ! 7.0J
16 : : 7.01
!9 : : 7.02
20 :
2! 1 !
22 i 1
23 : :
24 1 !
25 i :
26 : !
27 ! !
28 1 !
29 ; ;
30 1 !
:i ; :
32 : :
33 i !
34 : :
35 : :
36 i :
37 1 !
36 : :
39 ! I
40 : :
41 : i
42 1 1

. mnm
; i¥i

0.670
0.420
f.500
0.7.60
0.290
0.220
0.190
0.150
C. !?•''•
i-.llO

0.070
0.060
(•.050
i'.OW
0.030
0.020
0.010
0.000

"•"""-'•

HUE 5ft
ID

0.00
0.20
il.40
0.6'.'
O.BO
1.00
1.20
1.40
l.c'.'
!.60

2.20
2.40
2.60
2.60
3.00
3.20
9.20

19.20

:c«^£r.ihC-

LN 1
IV) ;

-0.4005 I
-0.4780 !
-6.6931 1
-0.9676 .
-1.2379 :
-1.5141 i
-1.6607 !
-1.897! :

"-'",-- '•

-2.6553 ,-
-2.6134 !
-2.9957 ,'
-3.21B9 !
-3.5066 ;
-3.9120 ,'
-4.6052 !

ERR :
;

!
1

!

;
Ii
:

!
!

:

!_

IM!(UEr.7 KAK MKO
(PROJECT NO : 20026.024
UELL NO :liT-10!A F.iSE
(ANALYST :EL1«
IMTE COLLECTED : 12-1-90
IS15ER FIFE i!8i: i: r sub t! • 2.0 in. * 0.063! Iraiius in it.!
lEFFECiivE S:F.EES DIMEIER:;; r sue «i = s.o m. - t.:;:: >.:&-.& » n.i
lEFFECTlVE 5CSEEI LENETH: !L) « 7.44 Ft.
t«9I DkAH'OKk UK SUESET): Olli) = 0.6? Ft.

STfcTIL Hf.TEF: LEVEL: IE-ID « i.i'2 ct.

•SI. iSl!i*S t'E?Tii iSHL ID AiJi-Ef. K'TO".-. II" < 175.00 ft.

s»iE'?i:.'.-s »ECi?it v;ai- •»» = i'.io

BGUHES AND F.iCE CU8VE CDEFFlElEKTs:
Hit'111 Of LI'.F sub •) * 22.32

— LOB GF L/'.r sub •) * 1.3467
FOR PART1ALLV PENE7F.AT1SB HELLS-

» ' 2.17
6 = 0.31

FOR FULLY FENETasUNb KLLS-
C ' 1.5?

— EVftLMTIWi OF LMHe'lf Sub «!):
CMS7.I « 0.3379
CONST. 2 = 6.212S -INAl. OF 6.0)< 6.0000
LN!Se/!r sub •) = 1.93

EFFECTIVE r sub c Her swiuck dnatrrin;! - 0.0633
ll/T)(LN(«omi) I5LOPE) • -9.77E-OI $KAI-1)

;H»DRAUL!C CONDKTJV1TY IK) • E.6IE-0* (t.'Se; i <«««»««««=«««
! 2.69E-02 ct/stt ! <«««•»»««»«•«««•«•«
,.. . ........ .. .... — . — .. __, ^ .^ l^ -J j

fitortssicn Outcut:
Ccnstant -4.94E-OI
SU Err »« f Est 0.0425
R SouireS 0.9961
No. of Obstrvations 11
Otprees of Frttdoi 9

I CcelfiEitntlsl -9.77E-01
Std Err ol let'.. 0.0202



RATE OF RECOVERY TEST: WELL WT-101 -A
RISE

-1

-2

-3

\

V
-4

-5
4 5

TIME (SECONDS1/
10



M»Ef SHE F.ICE SETtiOl FOB IliTESFfiElATION OF SLU6 TESTS: FOR UNCOttf i*E= «!' LEfiM CONFI«I MiliFEf.3.
TO UTILIZE THIS kOB>:5«EE7. ENTER YOUR DATA AT LOCATIONS HASKED E* AV 'I1.
FF.D5RA" CAN INCLUDE EFFECTS GF SANDPACK DEMTEHINS IfiSSUKlNc NSTEF, IS RISING «!TNi* THE SIWDMCIO.

I I T I H E II
! II)

5 ;

T. :
23 1
24 I
25 !
24 I
27 :

33 I

35 :
34 i
37 :
38 I
3 9 :
40 i
41 ;
42 !

•DEPTH TO!
HATES Ft..' IYI

7.21 i i.190
7.14 ! 6.HO

M: : (..loo

'.(••
7.6=
7.05
7.04
7.03

O.OiO
0.050
0.040
0.030
0.020
0.010
7.020
7.020
7.020
7.020
7.020
7.020

TINE Si:
(D

0.00
1.00
2.BO
3.00

5.BO
B.BC
10.00
13.00
14.00
22.00

U
IY)

ERR
6.05:4

-1.9441

- .8154
-2.995?

-3.2195
-3.5044
-3.9120
-4.4052

IPROJECT NA«E :HIie>
•PROJECT NO : 20624.024
I HELL NO iST-!02« FAu.
IAN8LYET :EL!«
IMTE CiitLECTEi :!2-i-9C
IRISES HrE iiti: 12 r wb tl *
• EFFECTIVE SC5EE!i tIAItETER:i2 r sub »> =
•EFFECTIVE SC-EEI- LEWTH: (LI

2.0
B.O

10.2!
-0.0!

IsTrTi" iitlTE? -r'vEL: i5«'L.' =
IKFTh FSC* :-*. " EFF. iCSEEi. r"TOS: !h-

WK SASftSCi: DEiiATERIN- i ENTER i IF VE3
£:EC;FiC YIELD (Sv ! • o.io

O.OB33
0.3333

trigius in
(raoius in

H.l
f t . I

BO!»E9 AND F.ICE CURVE COEFFICIENTS:
RATIO OF L/lr sab nl = 30.Ei

—LOS OF L/(r sub «l • 1.4B95
FOR PARTIALLY PENETRATINE KELLS--

f. = 2.47
B = 0.34

FOR FULLY FEHETRATINS »ELLE~
c • !.BB

—EVALUH10N OF LNifte.'lr sub «.'!:
CONST.! • 0.3207
CONST.2 = 4.2028 «IMJ. OF 4.01= 4.0000
LKifit/!r sub «l * 2.14

EFFECTIVE r sub : HOT intact Unittrinn) • 0.1316
il /T)(LNiYc/Ytl) ISLOFEi = -1.23E-0! se:"!-l)

IKYDRAULIC CONDUCTIVITY 1C) - 2.23E-04 ft/se:
; 4.BOE-05 Il/SK

± = :
Reoressior. Outcut: ^

Constant -!.93E*00
Std Err cf Y Est 0.0944
R Souaritf 0.9849
Ko. cf Distrvations II
D«rees si Fr«doi 9

I Cotii:ci«nt(s) -1.23E-OI
Std Err 0- Cref. 0.0051



RATE OF RECOVERY TEST: WELL WT-102-A
FALL

10 20
TIME (SECONDS)



rlli.Er Mi- SICE RET HOI' FOF1.1TESP5ETH10H CF
TO !iT:U!E iHI: «DF.»5wET. EHTE
PP.55P!.!! £*H ISii-UK

: :ITII£ si
;i i im

: i :
I '•

4 I
5 '.

: t I
' 7 :

S !
? ;

10 :
n :
12 !
13 i
n ;
15 !
16 :
17 :
IB i
19 i
20 !
21 :
22 1
23 :
24 :
25 :

27 ;
2B !
29 !
30 !
31 !
32 !
33 i
34 !
35 !
36 :
37 1
3B :
35 !
40 !
41 1
42 :

IEEPTH TD'
SHEF. F'..l

5 ,; -

6.4- ,
s.55 :
e.67 :
c.73 ;
6.7E i
6.32 !
6.85 1
6.BE I
6.89 1
6.90 ;

C.TJ !
6.94 !
6.95 :
6.56 i
6.97 i
6.93 i
6.99 i
7.00 !
7.01 :

;
I

i
I

;

!

;

:p"r*; r.p

mam
••*' •
-.350 ;

;.E10 1

;.7io ;
l.iVl ',
;.5iO :
3.510 1
3.470 !
3.440 ',
3.410 1
3.400 !
3.3=0 :
7-.360 ,
3.350 i
3.340 !
3.33C !
3.320 !
3.310 :
3.300 !
3.290 :
:.2Bo :

;

;

|

!

;
i
;
I
;
!

;
:

!

;

S /K'P. !J
SStit'FWI.

TIRE »c
il'l

O.CO
l.tO

1.2'.'
;.4o
:.60
I. to
3.00
3.20
3.40
3.M
3, SO
4.00
i.60
4.60
5.00
6.00
7.00

10.00
13.00
20.00

U= TEST5: FDS UHtDNFIKEI' MD Ml CCSFINED ABUIFEK.
8 ST LOKTlOkj NAMED P» M> " '.
E.S7ER1W

LH ;
IYI ;

1.4702 !

1.3:10 ;
1.26t5 :
!.269« !
1.2556 1
1.2442 1
1.2355 ;
1.3247 ;

1.Z20B !
1.2145 !
1.211? !
1.2090 !
1.2060 1
1.2030 i
1.2000 !
1.1965 I
1.1939 !
1.1909 !
1.J87S 1

:

•.«?;<.•«!*: »-E- 1: :l:K (HHili THE SSffiiWi.

IPROJECT NARE H1BCC
1 PROJECT «0 10026.024
IfcEU Ha tlT-!0:? F:!3E

IMTE CCllECTEl !l-I4-«.
IF.ISE? UPE ill'!: T ' stt e' =
l£F?EC-!VE SKstli a IfETEt:-.: r sut >) •
ItFfECTWE SCKEti i. «5Tfc: (i! •
l«»l KWM !1N £ BEET.': IViit! -
ISTAT1C K7EF: LEVEL ISHLI -
I5E?TH FRO* SW. TO EFF. StF.EEH S3T1W: (H)
IEST. ABUIFEF: DEPTH ISkl TD ADUIFEfi EDTTOR!

6.0 tn. = 0.3333 iradius in U.)
11.09 Ft.

4.04 Ft.
10.29 Ft.

9.53 Ft.
: ID) « 12.33 Ft.

I1KLU5E HMPftCC DE««TEF:l«c lEKTER 1 IF YES. 0 IF DO)? 1
wwswirrs SPECIFIC mit iSy> •

FOiWES MU' SICE CURVE COEFFICIEKTS:
SfiTlD OF L;!r sub » =

— LCE DF L/(r sub m •
PDF. CSSTISLLY PENETSSTIB KLLS--

« « 2.55
t « 0.35

FOS FULl« PENETSATIHS HELLS-
C • 1.97

— EVRlilATIOli DF UiSt/lr sub nil:
CONST. 1 * 0.32BI

0.10

33.27
1.5221

! COHST.2 * 2.1282 'IRA!. OF 6.01= 2.1252
! LKffit/lr sub «) > 2.34

) EFFECTIVE r sub c !tcr Mndgick o»ittrinc! > 0.131B
;

j
;
;

;

;
i

l.
!
1

! l / l)(Ut(Yo/Yt)l (SLOPEl • -7

IHYDRAaiC CONDUCTIVITY IK) • I
: . 4
; ————————————————————————

fiforpssion OutDut:
Csnsunt
StU Err of V Est
K Soutred
He. ci Obssry»tioM
Beam: ct Fr»£^t

1 CwHic-MUsi -7
Std Err 01 Co-i.

41E-02 itt'l-l)

36E-04 (t/SK i <a=«rr.««™««

14E-03 U/MC ! <«««~«««»~.«~«««
•"""-•———»*•"""——• i . ^ ^ ».tl f

\— "" Q' "* I ^

1.45E+M
0.0054
0.9666

t
4

4SE-02
O.OOi?



RATE OF RECOVERY TEST: WELL WT-102A
1.55

1.5

1.45

RJSE

Z
J
v
Z*
Av

.1.25

1.15

1.1
10 15

TIME (SECONDS)
20



fC'UHER Mi KiCE HETH05 FDF. INTESFRETATIOIc OF SLUE TESTS
TC L'TIl.'ZE THiS kTJRKHHT. ENTER YCUS DATA AT LK
PR3SRM! CAK HCLUDE EFFECTS OF SAKDFACi: DEk'A7EF:Ili

;•
; 1

;
-

. 4
t

• e
-

E
9

1C
11
12
SI
14
15
it
17
ie
19
20
21
12
23
24
25
26
27
28
2?
30
31
32
33
34
3E
36
;?
38
39
40
<1
42
43

IT1K air.lDEF-TK TC
ill IIATEF. Ft

7.96
= .3v

e.:i
i.tc
8.15
6.0?
8.06
E.03
a. co
7.93

(RMWliN ITI.IE sec
(Y)

•J.WO
;.320
...:so
••.::-o
•> *ii>i
C-.I70
('.('90
•J.OBO
0.050
0.020
0.000

iri

c.oa
?.:o
C.iO
o.so
!.«•
i.:",'
!.40
1.60
i.eo
2.00
2.20

IN
l»!

ERS
-1.1394
-!.:"<:•
-1.4i"
-l.tWi

-1.7720
- .407=

- .9957
- .9120

ERR

FOf UHCOKFIKE; MD LEA):- COHFIKEC AWIFERS.
T10NE ItASKES S> AK •!'.

iHS-U.llse HiTtf: !5 f,\:\K h!TH:t, THE SAKDFACi:).

I^3JE" BJ1E :r!fl:0
I'SDJECT US : :0026.024
IliEl'. K :«--103A FALL
IAPi«L¥5T :EL!fiE
ID;TE rcuECTEt' :i;-i »-«*
IF.I5EF -!«• ••;;•': •.; • sut t' = ;.0 a. « v.i'B" ^ridijs :n H.I
IEFF-:;;vE SCF.-Efi ;iAB£TEF.:i: r iuc »! « S.v jr.. = ;•."". iriiilts in H.'
l-?FE:7iV> KKU LESrTH: ii = t.4: Ft.
I«SI WMDMN -:l!i S'JfSETi: nt«) = -0.3v Ft.
I -TCTJC linTEE l c VF! l (Efc) = T.!5 Ft.
KEFTH FROM 5k. T[' EFf. SCIiEEK MIT Of.: IH) = i.4t Ft.
IEST. AS'JIFEF: 5EPTH IStIL TO ABUiFER BDTTOBI: it'i * 12.33 Ft.
i!KCLUDE SANSFAD: DEWTESIKE IENTER i IF IK. o IF HOP o
ISAWP«r= SPECIFIC »!EU (Sr! • 0.10

BBWSF. Mffi OIK CUSVE CKFHCSEIilS:
RS7IC BF L.'ir sub •) • 1S.3S

— LOS DF Uir sui «l = 1.2E74
F5- Ptf.7!»u.Y P-ffiTRSTINE KUS-

A • :.0i
f = 0.30

FOR FULir FEHETRAT!»5 NELLS-
C • 1.50

— EVALUMIDK OF INIKt/ir sub >)):
COKST.l « 0.3711
COH;:. 2 t 2.8485 «(BAI. OF 6.0)- 2.8685
Limt/'r sab •) « 1.92

EFFECTIVE r sub : (for sindoack iteiittring) • 0.0833
ll/7)ILN!Yemi! (SLOPE) « -5.92E-01 SK'l-1)

1.66E-02 ti/SK ! <««••«•«»•»»«•«•««•
_____ _____ __ _ . ____ __ ____ . .4. ̂  A O ̂ . 1 -.1 T---f . ol 1 S

Startuior. Outcut:
Cwstant -9.89E-01
Std Err cf Y Est 0.0590
F Siuarcd 0.9464
ND. of Obsrrvatjons 4
I)»rets 9f frttiot 2

I Costfiuen'.is) -5.92E-01
SW Err of C»f. 0.0997

——————————————————————————————————————————————————



RATE OF RECOVERY TEST: WELL WT-103A
FALL

-1.5

?

-3.J

-4

-4.5

\

0.5 1.5
TIME (SECONDS')

i

«



a r, 3 !' g, S 5

;;• S. 3 s. 1 7 £
2. c x sr "• 3.
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r - s. s s.
1 8 3

1
g
r
g

i f i-

1 O O f! • • tft

.,,§£2

r*-
^
7
r
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" " I T _ m ! ,, „ i
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"" i £ 5 i i 5 s s r ,7 s

i r r i u t J M * S a r " ' ^

= 1 ^ 1 1 = ^ B " 3

sb ip l i 1 r_
*r> o i o t -o c» --J vJ

S * S i r
s s i 2 5- i f

i i
i "5 s : s

N N I

M M 1

i it ;s s !
• S 3 i,.. .
» i
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MIMES AW RICE RETHOD FOS INTERPRETATION OF SLUE TESTS
15 UTILIZE THIS iiOSKSStET. ENTES 'OK DATS ST LDC
PROSES CM IK:LUK EFFECTS OF SM«AC> MUSTESIII

i

!
2
3
4
5
i
7

9
Id
11
12
13
14
15
14
17
18
19
20
21
22
23
24
25
24
27
26
11
30
31
32
33
34
35
36
37
36
3!
40
41
42
r>.

HIKE nr
in

IMFTK TB: CFMSHh :'\fi ss: ; IK
KATES Ft.: 'v! : '.i'' : m

4.02 ; '.-.OKI : o.oc 1-4.405:
5.18 : 0.830 i 2.00 1-0.1843
5.31 ! 0.700 ! :.40 1-0.3547
5.44 ! ii.570 ! 2.80 1-0.5421
5.55 : 0.440 ! 3.00 1-0.7745
5.45 ! 0.340 1 3.20 1-1. 0217
5.72 i 0.290 ! 3.40 1-1.2379
5.73 : 0.280 i :.M l-i.2730
5.77 ; o.:w ; :,eo 1-1.4:71
5.61 i 0.200 ! 4.00 >I.4M»
5.84 ! 0.170 i 4.20 :-1.7720
5.84 ! (..150 ; 4.4(1 1-1.857!
5.87 ! a. 140 ! 4.40 1-1.9441
5.88 ! 0.130 ! 4.80 :-2.0402
5.90 : o.no : 5.00 1-2.2073
5.91 ! 0.100 ! 5.40 1-2.3024
5.92 1 0.090 i 5.BO :-:.4079
5.93 ! 0.080 ! 6.00 1-2.5257
5.94 ! 0.070 ! 7.00 1-2.4593
5.95 ! 0.040 ; 7.80 i-2.8134
5.94 ! 0.050 ! 8.00 1-2.9957
5.?7 1 0.040 1 11.00 1-3.2189
5.98 1 0.030 ! 12.00 1-I.5044
5.99 1 0.020 ! 15.00 1-3.9120
4.00 1 0.010 ! 25.00 i-4.4052
4.01 : o.ooo : 39.00 : ERR

i : i
i * i

i : ;

. i >
) i !
> ! !
! i !
; i i
I ! i
; ; i
; ; !
i ; 1
i ! 1

FOfi UNEQ!i=]NE5 AND LEAKY CONFINES AQUIFERS.
TIGNs KUBiES >* AN 'I'.

iASSUII'.Nj iiATES IS RISING KiTHlN THE SAMPACK).

IHiWEr CARE :Hin:0
tfWK't NO : 2(i'j;i.024
HELL NO :«T-10<h RISE
IdNALYST :EL1«S
IM!E COLLECTED :!2-!4-90
IR1EEP PIPE (ID): (2 r sab c) - 2.0 in. * 0.0633 (radius in ft.)
(EFFECTIVE SCREEN DIAKETER:I2 r sub Hi ' 6.0 in. - 0.3333 Indus in it.)
•EFFECTIVE SCREE* LEN6TH: (L) « 12.67 Ft.
IhAI WttmM (IN SU6SET): (Yin) * 0.70 Ft.
tST«TIC SATE!! LEVEL: ISKL! • 4.01 Ft.
ICEFTh Ff.DS SliL TD EFF. SCfiEEK BOTTOB: IH! = 12. 47 Ft.
IEST. HKlfS KFTH (SSL TO AOlHFEf. BOTTOM: (tl • . 175.00 Ft.
HKlilK iUima. VMlit.iK (ENTER 1 IF YES. 0 IF HOI" 1
ISMWBCrS SPECIFIC YIELD ISv) = 0.10

SOUIEfi AND RICE CURVE COEFFICIENTS:
RATIO OF l/lr sub «) = 38.01

— L06 OF L/lr sub •) « 1.5799
FOR PARTIALLY PENETRATIK6 «LLS~

A = 2.71
6 • 0.37

FOS FULLY PENETRATIN6 KELLE-
C ' 2.14

— EVALUATION OF LNIRi/lr sub »)):
CONST. 1 > 0.3024
CONST. 2 * 4.16B2 'IhAI. OF 4.01= 4.0000
LNlRe/(r sub •) • 2.31

EFFECTIVE r sub c (for sindnck dmttrin;) * 0.1318
( l /T)! lNIYO/Yt!) ISLOPE! " -6.04E-OI MC"I-II

3.89E-02 CI/SK ! <»«»=«««=«=«««==«

RierKiim Dutwti ^ ~V/b ~" •" *
Constant 1.4<E»00
5td Err o( Y Est 0.0743
R Souire* 0.9627
No. of Observations 11
!*pr«s of Frniioi 9

1 Cott-icitntls) -6.04E-01
Std Err oi Loti. 0.035S
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*

*

*

)
j

* . '

KMES «« F.JCE ISTnOJ rf !',"EF.:?t
T! U11L1IE TH!: liOR>::H-;.T. EH"
Pr.DSRAfl CM SKLi'DE EF'ECT: D

: !1T!«H »if.:iKFV-r.; USiiiMk
t

1
2
3
4
r

C
-

j

C

10
11
12
13
14
IE
It
17
IE
19
20
21
22
23
H
25
26
27
26

30

i
J4
35

r
33

"t

40

«

(1! JUSTE- Ft.: • :<>

: 5.9=
! 9.42
: 6.13
i E.J3

5.!!
5.10
» no

' 3.07
: e.ot
: B.OS

1 8.03
: E.02
: B.Di
1 6.00
;
i
:

;
1
i

;

i

:.9BO
1.44C
t-.lM
C.14J'
;.t |3(>
V.12C
•.-.no
', .H'O
0.090
0.060
1.W4

0.050
0.040
0.03C
0.020

TK* C: sLii: T £ 5 T = ! -X 'JKCONFiG! WI- iEii'V CWC!KJ AI&I-EF.:.
f. (ajr. Lf.T« f' LKftTIOk: R«.'.E5 r- H T.
SMMCr «E«fTE5!li;- •i::'j«;ii5 WES !• S!;!»6 tl!TH!N THE S»K!'FSCl:i.

11M stc : lit - IHC3E" SSIS :«iKl
• » ' • : It' i:-0.'£" Hu : 2WI6.0J'

———— -; ———— : HELL liC ;iT-105S F«U
Ci.OO ! 0.6B31 ! lAKfiLYEl :EL1S:
0.20 : 0.3H6 : IMTE CDI-LECiED :!2-l<-90
.«• \-\.fH\ ; IP.iSES PIPE i!5i: (2 ' wit tl = 2.0 in. « O.OS33 (riliws in U.I
.e? - .5st: i t-FFECTlVE 5CSEE!. M'SETEF:!2 r sub »i = 8.0 ir. * 0.3333 iratfms in f t .)
. ? • : • - .O'K IE:FE:T!V- 3CF.EE1 LE*:rH: iL) ' 10.06 Ft.
.40 :- .1203 : l«;! i'r»iiK'«'. i:.1, 5L--SET:: ''«-.• > -? . !3Ft .
.M. .- .:ii73 l"r'.\l k'6TE: LEV-i: iSlii.' = '.5t Ft.

3.40 ;- .;•;:( : ISEFTH FFW s«.. TC E?F. ECSEEII K.TTOK: ••»' = id.oe Ft.
3.60 ;- .40" . til". KKfi- SE»1H !S«L 1C- iuUIFES BiiTTD!!': !D> « !7E.(iO Ft.
«.«(• .- .H57 , IlKLiiJE S»M'F«! (EMTEMNc !EK!EF. 1 1= «3. 0 IF KO)' 1
5.«. :- .tfi: i iswwttii'S ^stifle V.ELI- is»> -- «.i»

6.iO !- .9«57 ! S5L«ES AW SICE CURVE COEFFICIENTS:
!3.40 1- .9957 : RATIO OF LMr sab ») = 30.24
16.40 ;- .21B« ! — LDE 8- L.'ir sub »! ' 1.4B04
27.00 !- .5064 : FOF; FW.TIM.U PEKSTP.tTiKS KUS-

i : * = 2.45
i 1 1 * 0.34

1 -OR FliLLV VtSETMTME KLLB—
; : c = KB-

I 1 — EVALUATION OF LNiRe/lr tut »l>:
! ! CONST. 1 = 0.3227

COKT.2 « t.2041 =(BAI. OF t.OI« 4.0000
! i L»!f.«/!r sue .) = 2.13

1 ! EFFECTIVE r sub c Uor sanici-i i(»itfr:no! • 0.!3!B
! : ll/Ti!Llil»e/Ytli fSiO'Ei • -I.B1E-01 SK"!-I!

i : inswaiic :MDL'"!;;!T< in - J.SSE-M it/sec <«««=««.«««=
1 ; ! 1.01E-02 U'lK (=.ra~.m™...=m

: ; ftnression Dutsut:
i Ccsstjnt -!.73E*00
; : E'.i Err c( > Est 0.0357

V."5''c46vsus:-! ''""' <
: . ;.?cr5f; ;.; =-};C.A, :

; . i tcs-:::;tr.v5. -!.8!E-M
. • . : ; 5«, £,..,•*<.

*
ll
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FALL
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*,*

B3WEF Alii- FiCi liTnK FDf IS'EW.ET*V.3S 0: SLVr TEST;
TO liTiLI/i THS NCSI.5HEET. ENTER iCUS Si'f fcl LD:-
•I!0=SA!I CAN IKCLl'OE EFFECTS OF SftND'ACi DEliiTEilS-

: SITHIE n
if : in

: i :
: 2 :
: 3 i
: 4 :
: 5 :
; 6 :
i 7 :
; 8 :
: 9 i
: 10 1
i n :
: 12 i
1 13 I
: M :
; 15 i
: 16 ;
: n :
: 18 :
: 19 :
: 20 i
; 21 :
: 22 i
: 23 :
: 24 ;
i 25 ':

\ 26 :
1 27 1
i 2B I
j 29 j
: 30 i
: 31 i
: 32 !
; 33 :
) 34 1
: Z5 i
: 36 :
: :-7 i
: 36 I
i 39 ;
: 40 !
: 4! !
• 4: :
• IT •

IDEPTH T
Km Ft

6.82
7.03
7.26
7.35
7.51
7.60
7.67
7.73
7.79
7.82
7.64
7.85
7.67
7.68
7.69
7.90
7.9!
7.93
7.94
7.95
7.96
7.97
7.98

DfiSrlDOHfi
(V) !

1.140 i
0.950 i
0.720 !
i-,590 !
0.470 i
ii.380 i
0.310 1
0.250 !
0.190 !
0.140 !
0.140 1
0.134 !
0.110 !
o.ioo ;
0.090 :
0.080 !
0.070 !
o.sso :
0.040 !
0.030 :
0.020 :
0.010 !
0.000 I

:
;

!!
I
;'
j
!
!
;
!
;

TIKE sec
<n

0.00
0.60
1.00
1.20
1.40
l.ei1
l.EO
2.00
2.20
2.40
2.60
2.80
3.00
3.20
3.40
3.60
3.60
5.00
7.00
9.00

13.00
19.00
32.00

LN
m

0.1484
-0.0511
-C-.32S5
-<;.E27c
-6.7550
-0.9:76 .'
-1.1712 :
-1.3863 :
-1.6607
-1.8326 .
-1.9461
-2.040: ;
-:.20/: :
-2.302e !
-2.4079 !
-2.5257 i
-2.6593 :
-2.9957 i
-3.2169 i
-3.5066 !
-3.9120 !
-4.6052 i

ESR i

•'

!

;
j

:

;

;

•0:. UNCBFISt:- *«• iEA>> CMMPiEI MKiIFEKS.

•.fcSEMIINs MTEr IS SlilKi hiT-IN THE SANDFACI:).

• PROJECT N*« :-:IIICC
IFSCJEC7 M : 20(Tc.024
ItfELL NO :tii-l05A RISE
•ANALYST :ELIAE
IOS7E COLLECTED :12-!4-90
1S1SES P:FE (IB): i: r K* c) = 2.0 it. « 0.0633 (rsdiiis in (t.)
:E"E:7iVE SCSEEH DIAHETEP.:1.: r sub »l ' E.O in. = 0.3333 IrjiiiL'S in It.)
•EFFECTIVE SCREEN LENSTH: ID = 10.06 Ft.
ISA! BMHBIWN ilri SUBSET 1: !iri«! = 0.95 Ft.
•STATIC KSTEP. LEVEL: I5HL) • 7.98 Ft.
•BEFiri FROK SVL TO EFF. SCSEEN 6DTTOR: IB) « 10.08 Ft.
IEST. A9UJFER BErTI iSNL 7S AOUIFES BOTTOBh ID) * 175.00 Ft.
• INCLINE SAN5PACK KKATEP.1N5 lENTEf 1 IF YES. 0 IF KOI? 0
ISANDPACK'S SPECIFIC HELD ISvl < 0.10

BDIWER m RICE CUP.VE COEFFICIENTS:
RATIO OF L/ir sat »i * 30.24

— LOE OF L/ir silt «! ' i.4606
FOR PARTIALLY PEKETfiSTlNe HELLS--

A ' 2.45
6 ' 0.34

FO- FULLY PEKETSST1NE NELL5-
C ' 1.86

— EVALUATION OF LNIRc/lr sub •)):
CONST.! = 0.3227
COKSI.2 ' 6.2041 *INA1. OF 6.0)' 6.0000
LlilRt/lr tab »! = 2.13

EFFECTIVE r sub t (for sirricick (JeNttering} ' 0.0&33
l l /T!!LN!Yo/Ytl! iSLDPE! « -6.42E-01 «:"l-l)

INYBSAUL1C CONDUCTIVITY IK) « 6.32E-04 (t/!K .;=«««»«....=»*«
! 1.93E-02 Ci/SK <«st«tsss«ssM«««s

Swrissicm Otitsut: L- - ' 'O
CsMlint 4.33E-01
Std Err c- V Est O.K-14
F: itwtt 0.9746
fc. o- DHerviticriE 16
burnt cl frntie 14

I Cot'tuisn'.is! -E.62E-01
r'.C Err fi C«!. 0.0357

A
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RATE OF RECOVERY TEST: WELL WT-106A
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J

SGUHEfi AN" SICE flETHOt F05 INTESPRETSTIM OF SLUE TESTS: FOF. 1WCOKFIK5 AW LEAKY CON-IKED AQUIFERS.
TO UTILIZE THIS MF
twtsw r<w KCLUK

1

1
;
-
4
5
i
7
e
9

1C
11
i:
13
!<
15
16
17
16
19
20
21
2!
23
24
25
26
27
2B
29
30
31
32
33
34
35
34
37
it
35
40
41
42
n

IV.K tit
'.it

IKFTH TO
NSTER Ft.

E.4E
6.5:
sM
i.-'
B.7?
6. Si
B.?2
6.95
E.97
B.99
9.00
9.01

SHEET, ENTER YOLK DATA AT LDCATIOKS BASKED l» AH T.
EFFECTS OF SMitPBCi: KHTSS1K

SRAWowi
!Y)

v.54<i
0.440
C.420
v."?-;-
o.rso
•3. liC
C.100
0.07(1
0.050
0.030
0.020
0.010

>

TIME SK
ID

'.C'O
.20
.0?
.40
.60
.80
.00
.20
.40
.60
.BO

14.00

LK
IV!

-0.41K
-,..S21('
-'J.5i75
-1.105?
-1.4697
-1.6J26
-2.3026
-2.tS93
-2.9957
-3.5066
-3.9120
-4.605:

(KW.MK «»TE<! !S S!:i«6 «''H1N THi SMDPACi:).

IPF.5JEC7 NAflt HlftCO
IPSD3ECT ND 20024.024
IKELL NO «1-!0=S MK
IMW.VST LLlt=
IDST: COl.EiTEs ::-!-9«
l^iSrf. -!FE i!fi: :I r sul cl = :.!• in. * S.'Sw insi:! jn tt.l
I-FF-C7IVE SCSEEIi E MI:TEF.:i2 r sub ».' = £.0 jr. = v.333" iracius in il.i
1-FF-CTiVE 3C5EEX I.EKETH: ILI • ?.2 Ft.
l!lil DRAKilDIlK (<K SuiSET): !*«•.> - {'.33 Ft.
(STATIC WTEF; LEtfEi: iS«'.! = 5.02 Ft.
IfEPW FP.O" S«. TO EFF. SCREEN BBTTOR: (HI = 5.25 Ft.
IEST. ABUSFEP. 5EPTH (S»L TO A9UIFEP. BDTTDS1: ID! • 175.00 Ft.
I1KCLUPE SAHSfACI: 5£«B7ERIK£ IENTU 1 IF VE5, 0 :F NO)? 0
IMKPPACICS SPECIFIC YIELD ISyl = 0.10

fOi*ES ASE SICE Cl*.»E COEFFICIENTS:
MT1C SF U(r sue «l • 27.75

— LOS OF I!'.- sub «.' = 1.4133
FOS PASTIAL1* "HETS/iTIIIE HELIS-

A = 2.36
B = 0.32

FOF FLUY PEKETRSTISS HELLS—
C • 1.77

— EVALUATION OF lN!8t/!r sub •)):
CONST. 1 * (1.3310
CONST. 2 « 4.2091 •IMI. OF 4.0)' 4.0000
LNIRt/lr sub «) = 2.04

EFFECTIVE r sub : If or stnilDick dtnaterino! = O.OB33
il/T)ILII(Yc/Yt!! (SLOPE) • -2.00E»00 SBC"i-l!

[HYDRAULIC CONDUCTIVITY (K) * 1.55E-03 (t/HC i <•«««««««•««"
! 4.71E-02 ct.'SK ! <«*=*«*««m«««««

Rtertssion Outtut: t-sl -H -3'O*>
Constint I.73E»00
Std Err c( 1 Est 0.045B
R Souirtd 0.99SI
Ira. o< Obstriitimt t
Degrees of Frtetfo* 6

1 Coefficient!!) -2.00E»00
EH Err of C»f. (1.0353
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APPENDIX B

IN-FIELD HYDRAULIC CONDUCTIVITY SLUG TEST FIELD FORMS
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L

..„,„„,
INFIELD HYDRAULIC CONDUCTIVITY

SLUG TEST
SHEET OF

PROJECT NO.:

SITE:

WELL NUMBER:

LOGGER ID NUMBER O M-

CLIENT: (X5£PA

WELL DRILLED BY:

nv\ M-
13CO'

f
DATE TEST PERFORMED:.
TIME TEST PERFORMED:.________
TOP OF PIPE ELEVATION: ___________
OBSERVATION WELL/jSJEZOMETER îrcle):.
FALUBISE^EST (circle) _

TOTAL DEPTH OF WELL **) "^

DEPTH OF WATER IN WELL
INITIAL TRANSDUCER WATER LEVEL .
STATIC TRANSDUCER WATER LEVEL
DIAMETER OF BOREHOLE.

DIAMETER OF PIPE __2
SCREEN LENGTH: ___5

&' '

FORMATION WELL SCREENED IN:

STATIC WATER LEVEL (T.C.P.): _

EFFECTIVE SCREEN LENGTH- V:

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

10
11
12
13
14

15
16

NUMBER OF
READINGS

INTERVAL
(SEC.)

SEGMENT
DURATION

(SEC.)

ELAPSED
TIME
(SEC.)

* length is less than the sand pack length if
the water table intersects sand pack, where 'L*
will equal distance between water table and
bottom of sand pack.

PRESSURE TRANSDUCER PSI:

STAINLESS STEEL SLUG LENGTH:

OTES:

EST PERFORMED BY: Ton ?UCHftl&K-/
OGGER DOWNLOADED BY: \< £>.Pt-

CALCULATIONS BY: _______^______
COMPUTER FILE NAME "XL -̂ C"

DATE.
DATE.
DATE

W°f I
/C\l
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•Donohuê H
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INFIELD HYDRAULIC CONDUCTIVITY SHEET_JL_OP_I_
SLUG TEST

PROJECT NO.: 3<^0^?^> , D^?3 WELL NUMBER: PlOlB

SITE: HfH^O DC' HP LOGGER ID NUMBER: ^3-

CLIENT: (7«i£PA TOTAL DEPTH OF WELL 'CC.SV
WELL DRILLED BY: . Wm ltndiieA>£fa6AC,'bv. DEPTH OF WATER IN WELL 3 1. 00
DATE TEST PERFORMED: l /*-//^/ ' ' INITIAL TRANSDUCER WATER LEVEL |0-4(i
TIME TEST PERFORMED: ( 4 6 STATIC TRANSDUCER WATER LEVEL
TOPOFPIPEELEV;

OBSERVATION WE1
^^^~"*"N

^miSE^EST (ci
FORMATION WELL

\TION: DIAMETER OF BOREHOLE @ X/

.L/SEZOMETElTjeircle): DIAMETER OF PIPE: 3~
cle) SCREEN LENGTH: _5"

SCREENED IN: rtiJur̂ U EFFECTIVE SCREEN LENGTH* V: S'
STATIC WATER LEVEL fT.C.P.): 9, OS

| r~~^l
5 1

«JC^̂ îr

i

J
•n-"1

T
-L' length is less thi
the water table inters
will equal distance b
bottom of sand pack

frf
- _ -

s
inthesar
«cts sane
ttween w

r-Bar
^ Prtittfltt. Ctsity

'• **' •?

1

-— • —

w

Sl«ml««* Steel Sluj

^> S/V/C4 SaW

^ Well Scrte/t
MHÎ MHM̂

id pack length if
( pack, where 'L'
ater table and

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4
S
6
7

8
' 9

10
11
12
13
14
15
16

NUMBER OF
READINGS

9-5
f3-5
10
^O

INTERVAL
(SEC.)

I /<=;
/

21
_5"

SEGMENT
DURATION

(SEC.)
5

^25"
5t5^5£
/5b

ELAPSED
TIME
(SEC.)
5

SO
^^l_55^>
,-̂ 00

PRESSURE TRANSDUCER PSI: ^
STAINLESS STEEL SLUG LENGTH: ^ -A»e/

NOTES:

EST PERFORMED BY: TAtl ?l 1C. H A L<f / DATE 1 / M /«f 1

OGGER DOWNLOA

CALCULATIONS BY:
COMPUTER RLE NA

DEDBY: \; £"!i«^< DATE
 N! /\ A 'O\

, î  DATE
ME ~~^ \ C^ \ ~S R

X-""
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PROJECT NO.:

SITE

INFIELD HYDRAULIC CONDUCTIVITY
SLUG TEST

SHEET OF

WELL NUMBER: P l O I C
£>UHT> LOGGER ID NUMBER: 0!

CLIENT:

WEa DRILLED BY:. Jf)ir|
1IM/9I

"^^i^^^r^Tjfc

*f-

TOTAL DEPTH OF WELL
DEPTH OF WATER IN WELL

3, C^

DATE TEST PERFORMED:.
TIME TEST PERFORMED:.______^___
TOP OF PIPE ELEVATION: _____

OBSERVATION waĵ PjpOMETJSjpircle):.
USE TEST (circle) __________

INITIAL TRANSDUCER WATER LEVEL 9 . £*)_.

STATIC TRANSDUCER WATER LEVEL .

DIAMETER OF BOREHOLE ft •

DIAMETER OF PIPE: e

SCREEN LENGTH: _,_•

FORMATION WELL SCREENED IN:.

STATIC WATER LEVEL fT.C.P.): __

EFFECTIVE SCREEN LENGTH- 'L': 5 -fW,f

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

10
11
12
13
14
15
16

NUMBER OF
READINGS

INTERVAL
(SEC.)

_L

SEGMENT
DURATION

(SEC.)

ELAPSED
TIME
(SEC.)

U

(L

F

SCO

-L- length is less than the sand pack length if
the water table intersects sand pack, where V
will equal distance between water table and
jottom of sand pack.

PRESSURE TRANSDUCER PSI:

STAINLESS STEEL SLUG LENGTH:

OTES: I3-4" I (O*̂

EST PERFORMED BY: TOH
LOGGER DOWNLOADED BY: __^

CALCULATIONS BY: _____\

COMPUTER FILE NAME,

DATE.
DATE.
DATE

-TOL

T-- » r
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A«CMIT*CT|

INFIELD HYDRAULIC CONDUCTIVITY SHECT

SLUG TEST

PROJECT NO.: ^>^Z^. 02. ?)

SITE _____1/,/vU-r?_______

WELL NUMBER:

LOGGER ID NUMBER: ^l^CZl

CLIENT: \)i TOTAL DEPTH OF WELL TX"
WELL DRILLED BY: ___
DATE TEST PERFORMED:.
TIME TEST PERFORMED: .
TOP OF PIPE ELEVATION:

DEPTH OF WATER IN WELL: I ) , bO

13-1 1'<?0

IEZOMETER (circle):
FALL/RISE TEST (circle) _

FORMATION WELL SCREENED IN:.

STATIC WATER LEVEL (T.C.P.): __

INITIAL TRANSDUCER WATER LEVEL

STATIC TRANSDUCER WATER LEVEL-
DIAMETER OF BOREHOLE,______
DIAMETER OF PIPE .-? "

SCREEN LENGTH: _____

7,96"

EFFECTIVE SCREEN LENGTH* "L":

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

12
13
14
15
16

NUMBER OF
READINGS

30

/.-

/3
/oT

Z

r

SEGMENT
DURATION

(SEC.)
lr,

7-5

[f_

ELAPSED
TIME
(SEC.)
//*.

9-r

/r P..//.

•V length is less than the sand pack length if
he water table intersects sand pack, where *L*
will equal distance between water table and
ottom of sand pack.

PRESSURE TRANSDUCER PSI: __

STAINLESS STEEL SLUG LENGTH:

T*

V '

OTES:
U

EST PERFORMED BY: -^ \<

OGGER DOWNLOADED BY:.

CALCULATIONS BY: ____
COMPUTER RLE NAME

DATE.

DATE.

DATE

!-/V-!



r
INFIELD HYDRAULIC CONDUCTIVITY SHEET_^_OF^_

•HHI <.„,.„. SLUG TEST
^̂ ||̂ ^̂ | «»«••«••«•**

PROJECT NO.: "2L'O'2J^-.- 0 !,-> WELL NUMBER- /-" - 2.

SITE ^//A// fO

CLIENT: PP/V
WELL DRILLED BY:

LOGGER ID NUMBER: ~7/ <!£' 2.1

TOTAL DEPTH OF WELL: > itt1

DEPTH OF WATER IN WELL 1 ?> . 'If /">

DATE TEST PERFORMED: / 2. - 2. - ̂  £> INITIAL TRANSDUCER WATER LEVEL:

TIME TEST PERFORMED: <?*? SYV STATIC TRANSDUCER WATER LEVEL: /D-OLj'

TOP OF PIPE ELEVATION:̂  . DIAMETER OF BOREHOLE
OBSERVATION WELL ĵlEZOMETEfWcircle): DIAMETER OF PIPE 5 ' '

FALL/RISE TEST (circle) "H t̂v— SCREEN LENGTH:

FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH- V:

STATIC WATER LEVEL (T.C.P.):

Oat* ^ * —— ...̂

1 *~""^| "^
5 1

*K*0^^

i
i

-I-

^?«tfr«
Tsysisdtcer *•-

-pi
, K

Pj _ [;

-J

Y

. -

-r

1
m

saas
=3=-

9 rwf fJtt*A0

.-— • —

Tff

S+ainUss Sleel Sluj

8ta/~&>iJi Seal
i /* 5///C j Sa^y

•)^Wtll Scree/t

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4
5
6
7

8
9
10
11
12
13
14

15
16

NUMBER OF
READINGS

5(3

/ ^*
/ ^
i c;'

-L" length is less than the sand pack length if PRESSURE TRANSDUCER PS
the water table intersects sand pack, where V CTAIMI c«s« CTPPI QI i in PK
will equal distance between water table and STAINLESS STEEL SLUG LEh
bottom of sand pack.

Tseaf1-
^J xi
r;

r?^>

SEGMENT
DURATION

(SEC.)
t£>
/5
-7^

i/C^^>

51: /5
GTH: V

ELAPSED
TIME
(SEC.)
\D
/ c;
-iq

VS^>

NOTES: £c\tf\. /•> &t>ri i"\ ^ £> 2-

TEST PERFORMED BY: :^(!?Tw/v> . 7T /tv^^X- DATE l2-2-f}&
LOGGER DOWNLOADED BY:

CALCULATIONS BY:
OPFj^J^ DATE !2-2-f/O

DATE

COMPUTER RLE NAME
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c

INFIELD HYDRAULIC CONDUCTIVITY
SLUG TEST

SHEET OF

PROJECT NO.: 2 CO.

SITE UlMtr-

WELL NUMBER: F"~ 3-

LOGGER ID NUMBER ~7l?£2./

CUENT: £~PA TOTAL DEPTH OF WELL- 3l 3 '

12-2 -C]O
O *? /5

WELL DRILLED BY: ___
DATE TEST PERFORMED:.
TIME TEST PERFORMED: _________
TOPiOFglgEELEVATION: _________

OBSERVATION WELL/PIEZOMETER (circle):.
FALL/RISE TEST (circle) -K/-,tK-

DEPTH OF WATER IN WELL Jgj
INITIAL TRANSDUCER WATER LEVEL ,

STATIC TRANSDUCER WATER LEVEL .

DIAMETER OF BOREHOLE_____

DIAMETER OF PIPE.

SCREEN LENGTH:

IO , -5

"Z •'

FORMATION WELL SCREENED IN:.

STATIC WATER LEVEL (T.C.P.): __

EFFECTIVE SCREEN LENGTH* V:

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

10
11
12
13
14

15
16

NUMBER OF
READINGS

INTERVAL
(SEC.)

SEGMENT
DURATION

(SEC.)

ELAPSED
TIME
(SEC.)
id

•f length is less than the sand pack length if
the water table intersects sand pack, where V
will equal distance between water table and
ottom of sand pack.

PRESSURE TRANSDUCER PSI:
STAINLESS STEEL SLUG LENGTH:

/ 5

NOTES: AS
L-'r

EST PERFORMED BY: ___
OGGER DOWNLOADED BY:.

CALCULATIONS BY: ____
OMPUTER RLE NAME

£fA C/*- DATE 1 2. - 2 - '/£)

DATE_____________

DATE____________
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K*tf f**C«J

ARCMITRCTS

n'
PROJECT NO.:_

SITE M I M C O-

INFIELD HYDRAULIC CONDUCTIVITY SHEET

SLUG TEST

- -2.3. WELL NUMBER: ~ /

LOGGER ID NUMBER: ""1 / *? °"2_/

CLIENT:._________________
WELL DRILLED BY: ________________
DATE TEST PERFORMED: l3--2--c?&

TIME TEST PERFORMED: if
TOP OF PIPE ELEVATION:,

TOTAL DEPTH OF WELL: A>/- -£Vx *

DEPTH OF WATER IN WELL H**ff'

regiWATICawetL ÎEZOMETSB^circle):.
FALL/RISE TEST (circle) __

FORMATION WELL SCREENED IN:.

STATIC WATER LEVEL (T.C.P.): _

INITIAL TRANSDUCER WATER LEVEL: .

STATIC TRANSDUCER WATER LEVEL:.
DIAMETER OF BOREHOLE:______

DIAMETER OF PIPE "Z. "

SCREEN LENGTH: __________

. *7 1> '

EFFECTIVE SCREEN LENGTH* V:

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

> Z

No
11
12
13
14

15
16

NUMBER OF
READINGS

INTERVAL
(SEC.)

30

01-

/o

SEGMENT
DURATION

(SEC.)
to

/<=>

10
Ifi

•V length is less than the sand pack length if
the water table intersects sand pack, where V
will equal distance between water table and
bottom of sand pack.

PRESSURE TRANSDUCER PSI:
STAINLESS STEEL SLUG LENGTH:

OTES: Pf ^

. f -to TUNA
TEST PERFORMED BY: (L '«- T

OGGER DOWNLOADED BY:.

CALCULATIONS BY: ____
COMPUTER FILE NAME

'*~ DATE,

DATE.

DATE

1 ~> - 2 - «?£•

ELAPSED
TIME
(SEC.)
/G
/S

IS
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c

ir ——
••Donohue

ACCHITCCTt

INFIELD HYDRAULIC CONDUCTIVITY
SLUG TEST

PROJECT NO.: 2-L'c> <^^

SITE 1"

CUENT:

SHEET OF

r"' -7- 3 WELL NUMBER M - 2-

[|'(V\<LO LOGGER ID NUMBER- "7/9^Z/

f-.Pk TOTAL DEPTH OF WELL ^.^ ftO'
WELL DRILLED BY:
DATE TEST PERFORMED
TIME TEST PERFORMED

* 1

TOP OF PIPEkELEVATlON:

DEPTH OF WATER IN WELL / 5" 2 5" '
•» ~* C1£—
. ••» r- C'* '"3-
' -Jr<-

£, INITIAL TRANSDUCER WATER LEVEL
STATIC TRANSDUCER WATER LEVEL <? «i>? '
DIAMETER OF BOREHOLE

OBSERVATION WĴ UPIEZOMETER (circle): DIAMETER OF PIPE Z"
FALL/RISE TEST (circle) Hr 1 f V>*~ SCREEN LENGTH:

FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH- V:

STATIC WATER LEVEL (T.C.P.):

Oaf/4^w[H
*K*2*̂

rre&u
TwsJtt

'

H3j
w

\
\
1jjj.

-11T~l
IIIi m

" S>
. - — •

iiJ— '— •

T• — ̂• •"•*

iKs
h
aJK=i».i

fer

^f fVC. C&y

^^&^^!^

^»

— *•

» U/jJ»r /*i/*7

^ml«*s Steel Sluj

\tnfaik Sei/

* Si /it a Sane/

•Well Scrte/i

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

NUMBER OF
READINGS

-V length is less than the sand pack length if PRESSURE TRANSDUCER PS
the water table intersects sand pack, where V STAINLESS STEEL SLUG LElswill equal distance between water table and STAINLESS STEEL SLUG LEIN
bottom of sand pack.

INTERVAL
(SEC.)

SEGMENT
DURATION

(SEC.)

il:

GTH:

ELAPSED
TIME
(SEC.)

NOTES: <rfi<h£~VJ -T£) •& *-f
fcbStr^'chcvj A-i" •*-* /& ' -5/t'r <"<?<: '/W/vAiT~ fi& <r/c-<~^t^/ . »
\0f\\ — ^k-^* rw^ ovi I2-H-36 h f̂Ji «2 ' oLwT'. /«^vn /rtirLtiLd1 - ' ' <j / u>

TEST PERFORMED BY: C^flU*
LOGGER DOWNLOADED BY:

CALCULATIONS BY:

1* . 7" £C/<:J\ DATE / 2 - 2 . - 9O
DATE
DATE

COMPUTER FILE NAME



*

* c

Jonohue
i AlCttlTRCTI

INFIELD HYDRAULIC CONDUCTIVITY SHEET—OF—
SLUG TEST

PROJECT NO.: 3-CO 3-b . O 2* 3?

SITE ___r-'.rY\ro________

WELL NUMBER:

LOGGER 10 NUMBER:

CLIENT: TOTAL DEPTH OF WELL
WELL DRILLED BY: DEPTH OF WATER IN WELL

DATE TEST PERFORMED: _ . IrX - n
TIME TEST PERFORMED: _________
TOP OF PIPE ELEVATION: __________

OBSERVATION WELL/PIEZOMETER (circle):
FALL/RISE TEST (circle) ___________

INITIAL TRANSDUCER WATER LEVEL-
STATIC TRANSDUCER WATER LEVEL
DIAMETER OF BOREHOLE______

DIAMETER OF PIPE ____3-"

SCREEN LENGTH: __________
FORMATION WELL SCREENED IN:
STATIC WATER LEVEL (T.C.P.):

EFFECTIVE SCREEN LENGTH" V:

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

10
11
12
13
14

15
16

NUMBER OF
READINGS

INTERVAL
(SEC.)

30

SEGMENT
DURATION

(SEC.)

10

ELAPSED
TIME
(SEC.)

.* length is less than the sand pack length if
the water table intersects sand pack, where "L*
will equal distance between water table and
3ottom of sand pack.

PRESSURE TRANSDUCER PSI:

STAINLESS STEEL SLUG LENGTH:

A Î̂ Zj: J t 5.SL

EST PERFORMED BY: A ^
OGGER DOWNLOADED BY:.

CALCULATIONS BY: ____
COMPUTER RLE NAME

DATE.
DATE.
DATE



C

IL . M^MI

ll " "ISBi
INFIELD HYDRAULIC CONDUCTIVITY 5HEEr_/_0F_L_

SLUG TEST

PROJECT NO.: 2.OO2U 0i3> WELL NUMBER: \kjT 10 i A

SITE UlHGO

CLIENT: ? PA

WELL DRILLED BY: "i
DATE TEST PERFORMED:
TIME TEST PERFORMED:

LOGGER ID NUMBER: ~\ \ ̂  O "2 I

-/-•** 'I" TOTAL DEPTH OF WELL ~~\&,'1O 1 iV .
•^ i , , ^v iZ-'?P^CT^J'>U g^ /l/yjW/'C DEPTH OF WATER IN WELL - l\,2fc>' J ''̂

12 1 1 1^0 INITIAL TRANSDUCER WATER LEVEL
1 m & 4- I M 36 STATIC TRANSDUCER WATER LEVEL 1 .02 '

TOP OF PIPJJJLEVATION: DIAMETER OF BOREHOLE

OBSERVATIOr̂ WELL/PIEZOMETER (circle): DIAMETER OF PIPE ~L ''

FALL/RISE TEST (circle) ^fr"* SCREEN LENGTH:

FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH* V:

STATIC WATER LEVEL fT.C.P.): —

Date x — -̂ î
/ fHfftff f r\^
***7Q*r 1 ^ \ |

|f"""?| pP

H 1 -I
«^^^

Iĵ̂ U-

rressurt I6 =

Trj/isdvctr •*-+-

nr~I '
UP"< ill

**L* length is less than the
the water table intersects s:
will equal distance between
bottom of sand pack.

NOTES: £lS/N<j <4
£kfJt KC ( 0\L^VI

£1̂5^ Prtkt^fn, Ctsfaj

"Z ^-' A3

i
1

_J_

Slamln* Stttl Sluj

1 g6evf/W/)4 SM/

iKLwtil Screen.
il3
sand pack length if
ind pack, where V
water table and

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4

5
6
7

8
9
10
11
12
13
14
15
16

NUMBER OF
READINGS

SO
loQ

INTERVAL
(SEC.)

h'd^St&rf
/ Sttad

SEGMENT
DURATION

(SEC.)
10
10V

ELAPSED
TIME
(SEC.)
10
L>O

PRESSURE TRANSDUCER PSI: l5

STAINLESS STEEL SLUG LENGTH: 4 '

f^V Uv< l-ifArl -fePS-̂ S AvtAAJU/\//( / ^fappfd C/fjr "f^ I/-€^L/
^

1

TEST PERFORMED BY: _L>-/Ht^ ^LfeA<— DATE &l I (1&
LOGGER DOWNLOADED BY: (*M*~t fl?U&t<— DATE < 2 / j / ? o

CALCULATIONS BY:
COMPUTER FILE NAME

DATE



C

RUH
PROJECT NO.: X2- ̂  2~

SITE /^-r/wcrs

CLIENT: (JS^r^-^
WELL DRILLED BY:
DATE TEST PERFORMED:
TIME TEST PERFORMED:
TOP OF PIPEELE^ATION:
OBSERVATION WELL^
FALL/RISE TEST (circle
FORMATION WELL SC
STATIC WATER LEVEL

oafc r * — ̂
r^=i "*

«W^^
i
i

j~±
— —

/vj»s*ure

T!

'IEZOMI
*

INFIELD HYDRAULIC CONDUCTIVITY SHEET — OF —
SLUG TEST

fc. O3~.~*> WEU NUMBER i£"T IO02 A

LOGGER ID NUMBER 7/f O 3-f

TOTAL DEPTH OF WELL 1 % . • (f
DEPTH OF WATER IN WELL \O . 3%'' '

t<r-~W~ 7O INITIAL TRANSDUCER WATER LEVEL

/ y ,' 3 O STATIC TRANSDUCER WATER LEVEL: *7. Q /
DIAMETER OF BOREHOLE

ETER (circle): DIAMETER OF PIPE 3."
"&oTri SCREEN LENGTH:

REENED IN: EFFECTIVE SCREEN LENGTH- V:
(T.C.P.):

-* 'L

.--•

"Tij
^5?.
?^^g^^

I
1

Ĵ .

— •—

— U/ĵ er ^eyc/

S-f«;ftI«s Steel Sluj

SenfaiJt S«/

xW«H Sort to.

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4

5
-***' I
jf "2-
jr 3
^ */
10
11
12
13
14

15
18

NUMBER OF
READINGS

*^ c2
.«*•

/5'
/ f

^O
, ̂
; ̂
/ 'S'

INTERVAL
(SEC.)

0; i-
/

•^
~^fl

0> '2.
/
5"

•30

SEGMENT
DURATION

(SEC.)
/O
. s

f-)

^ ?D

\0
if
7*

V-TO

ELAPSED
TIME
(SEC.)
10
/<
75-

Hift

/c?
/•f
75*"
tf Xn

"L" length is less than the sand oack length it PRESSURE TRANSDUCER PSI: IS"^
the water table intersects sand pack, where V <STAIIMLES<S STEEL SLUG LENwill equal distance between water table and STAINLESS STEEL SLUG LEN
bottom of sand pack.

NOTES: x->/ ^,suA-:J;
0

GTH: V '

^ ^^^ ĵ2.

TEST PERFORMED BY: X ĵC

LOGGER DOWNLOADED BY: -•
CALCULATIONS BY:

*i.t 1 ! £ . *) WAAAA DATE J 2 * / V '90
I'V'ertUJk DATE /^-/*y-f^

DATE

COMPUTER RLE NAME
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»onohue
AICNITRCTS

I 1C1M.KV 1ST!

INFIELD HYDRAULIC CONDUCTIVITY SHEET—OF

SLUG TEST

PROJECT NO.:.

SITE _____ . CC

WELL NUMBER: LO'TIOS A

LOGGER ID NUMBER: 7<

CLIENT:______U^g
WELL DRILLED BY: ___
DATE TEST PERFORMED:.
TIME TEST PERFORMED:.
TOP OF PIPE ELEVATION:

TOTAL DEPTH OF WELL / 1T. */ ?

DEPTH OF WATER IN WELL

/ z - r t ~ to

FALL/RISE TEST (circle) k"3oT i
FORMATION WELL SCREENED IN: _

STATIC WATER LEVEL (T.C.P.): ___

INITIAL TRANSDUCER WATER LEVEL: .
STATIC TRANSDUCER WATER LEVEL:.

DIAMETER OF BOREHOLE: ^2 *
DIAMETER OF PIPE: __________

SCREEN LENGTH: __________

EFFECTIVE SCREEN LENGTH- V:

Date
^8*

Pnsutn
TrjfisJuctr

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

10
11
12
13
14
15
16

NUMBER OF
READINGS

/O

J_

INTERVAL
(SEC.)

SEGMENT
DURATION

(SEC.)

ELAPSED
TIME
(SEC.)

•V length is less than the sand pack length if
the water table intersects sand pack, where *L*
will equal distance between water table and
ottom of sand pack.

PRESSURE TRANSDUCER PSI:

STAINLESS STEEL SLUG LENGTH:

/S

^JOTES:

TEST PERFORMED BY:
OGGER DOWNLOADED BY:

CALCULATIONS BY:

DATE.
DATE.

DATE:

COMPUTER FILE NAME



r

C

•Pm INFIELD HYDRAULIC CONDUCTIVITY SHEET OF

HHl _,_, SLUG TEST

PROJECT NO.: ?~O C Z G . 0 /*- ̂ > WELL NUMBER: UiTlGHA
SITE ffif^co LOGGER ID NUMBER: ll'lCiZ-i

CLIENT: I)"} £?A TOTAL DEPTH OF WELL \ ^ . l t , c ] '

WELL DRILLED BY: DEPTH OF WATER IN WELL 1 1 . I* '1 '
DATE TEST PERFORMED: / 7~ - 1 H - cf 0 INITIAL TRANSDUCER WATER LEVEL
TIME TEST PERFORMED: /•££& STATIC TRANSDUCER WATER LEVEL 6 . #( '"
IOJLQE PIPE ELEVATION: DIAMETER OF BOREHOLE

OBSERVATION WELpPIEZOMETER (circle): DIAMETER OF PIPE C2."' 3 V

FALL/RISE TEST (circle) p> < V* SCREEN LENGTH:

FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH- V:

STATIC WATER LEVEL (T.C.P.):

f-*gir / S * §^ Pnktti*. Ctsiy

|S| l_^-»' r -*

1 i
I 1

J^

Trj/tsdtcer'*- • 1 s+*in\ns S+«l SW
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4
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13
14
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16

NUMBER OF
READINGS

5"i>
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!<
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-L- length is less than the sand pack length if PRESSURE TRANSDUCER PS
the water table intersects sand pack, where "L' STAINLESS STEEL SLUG LHs
will equal distance between water table and STAINLESS STEEL SLUG LHV
bottom of sand pack.

INTERVAL
(SEC.)

0, 2
/
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3c

SEGMENT
DURATION

(SEC.)
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1 5"
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il: A-T
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ELAPSED
TIME
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'? r̂
^y ^ ^*

NOTES: -JcJU^ctAî -̂  n.\ H
0

TEST PERFORMED BY: "T j4oU>0' i. 5L t̂t̂  DATE /2-lH-<tO

LOGGER DOWNLOADED BY:-̂  Ut^suCA\ DATE IT-'t^-^d

CALCULATIONS BY: DATE
COMPUTER FILE NAME
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•Hfwn^UHf..c.,,.„, INFIELD HYDRAULIC CONDUCTIVITY SHEET JL_OF_L_
SLUG TEST

PROJECT NO.: 7£>O"i(j>

SITE: M 1 IM CC?

CLIENT: £ PA
WELL DRILLED BY:

OZ3 WELL NUMBER: VjTlOSA

LOGGER ID NUMBER: 1 / *? ̂  2 /

TOTAL DEPTH OF WELL /ft • $5 '

MAH\€5> DEPTH OF WATER IN WELL ?• 3& '

DATE TEST PERFORMED:
TIME TEST PERFORMED:

( l - l - y O INITIAL TRANSDUCER WATER LEVEL

Ib OO STATIC TRANSDUCER WATER LEVEL "I-^B'
TOP OF PIPE ELEVATION:
OBSERVATION WEI
FALL/RISE TEST (oil
FORMATION WELL

STATIC WATER LEV

Oaf/a f ——

KW&$0p$p

i

J
«•••

^MiSur*

T~
£

JL_

!̂ PIE2C
cle)

DIAMETER OF BOREHOLE
METERJctrde): DIAMETER OF PIPE 2 "

0£>T>-» SCREEN LENGTH:

SCREENED IN: EFFECTIVE SCREEN LENGTH* V:
ELfT.C.P.):

|5r3

^--**

HT
ii

r-^
5=
, ,-

i
j

^—

i
B-

to-

w#%&%?q^

*«»

«— •

^•irtlns Steel Sluj

B6w/<*»/ri Serf/

rI-
> Si/teg S&uJ

'Well Screen

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

NUMBER OF
READINGS

SO
fS
/5

*"L' length is less than the sand pack length if PRESSURE TRANSDUCER PS
the water table intersects sand pack, where V „ -- -___. <.. , ,r , F.
will equal distance between water table and STAINLESS STEEL SLUG LEN
bottom of sand pack.

INTERVAL
(SEC.)

0 i
/

"2.

SEGMENT
DURATION

(SEC.)
/O
IS

30

il: /$
GTH: V '

ELAPSED
TIME
(SEC.)
/O
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Jfc?

NOTES:

TEST PERFORMED BY: QffVttf , f 50ifU#t.£'. fMfe* DATE ' 2 ~/ -JO
LOGGER DOWNLOADED BY:

CALCULATIONS BY:

f . ̂ »c>î Af!- DATE (2 — ( — ̂ 6
DATE

COMPUTER RLE NAME
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INFIELD HYDRAULIC CONDUCTIVITY SHEET

SLUG TEST
.OF__1

PROJECT NO.:

SITE____

WELL NUMBER:

LOGGER ID NUMBER

CLIENT:
WELL DRILLED BY: AfaYft^S

TOTAL DEPTH OF WELL f
DEPTH OF WATER IN WELL

DATE TEST PERFORMED:.

TIME TEST PERFORMED:.
TQP QF PIPE ELEVATION:

/2 -/-*?£
<53O

OBSERVATIO^VELL/PIEZOMETER (circle):
FALL/RISE TEST (circle) __ ~

FORMATION WELL SCREENED IN:
STATIC WATER LEVEL (T.C.P.): __

INITIAL TRANSDUCER WATER LEVEL ?•

STATIC TRANSDUCER WATER LEVEL 9

DIAMETER OF BOREHOLE _____
DIAMETER OF PIPE "2- '______

SCREEN LENGTH: _____________

• 0 2

EFFECTIVE SCREEN LENGTH- 'L':

Oak SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

10
11
12
13
14

15
16

NUMBER OF
READINGS

IS
2.

SEGMENT

(SEC.)

ELAPSED
TIME
(SEC.)
ID

30 3O

-L' length is less than the sand pack length if
the water table intersects sand pack, where V
will equal distance between water table and
bottom of sand pack.

PRESSURE TRANSDUCER PSI: ____/_>_
STAINLESS STEEL SLUG LENGTH: ^ '

OTES:

TEST PERFORMED BY:/1/? /̂ 5 C'̂  *»*
LOGGER DOWNLOADED BY:.

CALCULATIONS BY: ____
COMPUTER FILE NAME

C
DATE /*-/- fO

DATE y?~/

DATE_____
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PROJECT NO.: 3t
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INFIELD HYDRAULIC CONDUCTIVITY SHEET _!_ OF ___
SLUG TEST

<0r£)h. ££%?} WELL NUMBER: F/O^C
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TECHNICAL MEMORANDUM NUMBER 12

DATE: February 17, 1991

Vanessa Harris, Site ManagerTO:

CC:

FROM:

Roman Gau, Project Manager
Mike Grosser, TSQAM

Marcia A. Kuehl

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump Site, Elkhart, Indiana

Waste Mass Gas Sampling

This technical memorandum presents the waste mass gas sampling method, and the
analytical results from three initial samples which were used to establish
sample collection times and pump rates.

Introduction

Characterization of the Himco Dump Site waste mass gas was necessary to select
appropriate remedial alternatives and develop the risk assessment. Typical
municipal landfill gas consists primarily of of methane, carbon dioxide, and a
small amount of hydrogen sulfide. If volatile organic solvents have been
disposed in the landfill, the gas will also contain volatile organic compounds
(VOCs). Historical site groundwater data indicates the presence of acetone,
trans-1,2-dichloroethene, chloroethane, chlorofluoromethane, and dichlorodi-
fluoromethane in shallow groundwater. No historical waste mass gas or ambient
air data exists for the site. Accordingly, samples were collected and
analyzed for the EPA Target Compound List VOCs and up to 10 tentatively iden-
tified VOCs.

Twelve cap soil sampling locations, as shown in Figure 1, were selected for
waste mass gas collection. These locations were chosen based on the highest
field VOC readings, as measured by the HNu, or where the highest methane or
hydrogen sulfide ambient concentrations, as measured by the Lumidor Gasponder
IV meter, were noted in the 0- to 18-inch soil sample headspace.

Two sampling events were conducted. On November 7, 1990, three samples were
collected at location G-20 by Marcia Kuehl and Dorothea Downs (Ebasco) in
order to establish pump rates and sample collection times. The collection
time and pump rate must be sufficient to collect enough sample volume for
analysis yet not saturate the Tenax® adsorbent. On November 13 and 14, 1990,
the remaining locations were sampled by Marcia Kuehl, Tom Puchalski, and
Dorothea Downs. One trip blank, one field blank, one field duplicate, two
matrix spikes, and two matrix spike duplicates were also collected on
November 13 and 14, 1990, for a total of 18 samples sent for analysis.

TM12-1
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Methods

The following equipment and materials were used during the waste mass gas
sampling:

1. Lumidor Gasponder IV Model PGM- 14 (for measurement of methane and hydrogen
sulfide) .

2. Hollow perforated nickel plated alloy steel soil probe, 10 feet maximum
length x 5/8 inch OD.

3. KVA Macho portable soil gas probe system.
4. Gilian Gilair peristaltic sampling pump.
5. Digital soap bubble flow meter - EZ Cal Sensidyne.
6. HNu photoionization detector.
7. Stop watch.
8. Teflon tubing.
9. Tenax/charcoal sorbent tubes (supplied by CLP SAS lab) .
10. Tenax sorbent tubes (supplied by CLP SAS lab) .
11. Culture tubes (supplied by CLP SAS lab) .
12. Friction- top can with charcoal for packaging.
13. Freezer.
14. Water, deionized and tap.
15. Isopropanol (A.C.S.).
16. Five-gallon pail with cover to contain isopropanol rinses.
17. Liquinox soap.
18. Brushes.
19. EPA Region V sample tags and SMO traffic report labels.
20. Plastic bags.
21.. Camera and film.
22. Polyester gloves.
23. Generator (20 amp, 120 volt), gas powered.

The local weather station was called each morning prior to sample collection
to get the current temperature, wind speed and direction, humidity, and baro-
metric pressure. Sampling was done when winds were below 10 mph and no rain
or snow was present. High winds disperse vapors emanating from the borehole,
and moisture in the tenax and charcoal sorbents interfere with the chemical
analysis.

The pump and a dummy sorbent tube assembly was calibrated daily prior to
sample collection with the EZ Cal Sensidyne digital soap bubble flow meter
using seven readings. Multiple readings are recommended by the flow meter
calibrator manufacturer due to the inherent variability of the bubbles gener-
ated. The mean value of readings was used as the actual pump rate because the
pump rotameter reading scale was not readable to within 0.10 liters/minute.

The KVA Macho® System 13 -pound air rotary hammer, powered by a gas powered
generator, was used to drive the stainless steel probe into the ground. A
3 -foot sampling interval was attempted at each location. Gas inlets were at
the bottom 3 inches of the probe . Refusal occurred prior to 3 feet at some
locations due to the presence of waste and/or compacted calcium sulfate. The
borehole with the probe inserted was allowed to equal ibriate for 15 minutes
prior to sample collection.
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The SAS laboratory prepared and preanalyzed the sorbent tubes prior to sample
collection. Results of the analysis are contained in Attachment A. Accept-
able levels of volatile organics with boiling points less than 110°C (acetone,
benzene, hexane, tetrachloroethylene, and toluene) were reported. Amounts
detected were 0.4 to 12.9 ng per pair of tubes which was not of sufficient
magnitude to prevent accurate determination of the sample components expected.
It should be noted that the compound levels reported for the preanalysis
verify that the sorbent tubes are purged of these compounds and are considered
"clean" for subsequent sample collection.

The sorbent tubes were contained in sealed culture tubes, removed from the
freezer, and opened only just before actual sample collection. The sorbent
tubes were handled with polyester-gloved hands and did not contact any other
surfaces. It was important to keep the sorbent tubes themselves free from
fingerprints and dust as the tubes are placed directly in the desorption unit
for analysis at the lab.

Figure 2 presents the sampling train used in the field. Teflon tubing was
connected from the probe nipple to the end of the sorbent tube assembly. The
sorbent tube assembly consisted of the tenax tube and then the tenax/charcoal
tube connected in series using teflon ferrules and stainless steel Swagelok®
fittings. The tube assembly was connected to the Gilian/Gilair precalibrated
pump using teflon tubing.

After the pump was started, the start time, rotameter reading, sorbent tube
numbers, and collection conditions were recorded on the Soil Gas Survey Form
(Attachment B). At the end of the sampling period, the flow rate was checked
using the rotameter and recorded on the Soil Gas Survey Form (Attachment B).
The flows at the beginning and end of all sampling periods did not vary by
more than 10 percent, so all tubes used were considered valid samples. The
end time was then recorded, and the sorbent tube assembly disconnected with
polyester-gloved hands, replaced in the culture tubes, and the tubes labeled
with EPA tags and SAS labels. The culture tubes were sealed in a paint can
containing a layer of charcoal on the bottom and packaged with ice for next
day shipment to IT Corporation laboratory, Cincinnati, Ohio.

Decontamination of the steel soil probe was done between borings using
liquinox and tap water wash, followed by a tap water rinse, an isopropanol
rinse, and two rinses with deionized water. The sampling pump was decontami-
nated by pumping several liters of ambient air through it. Decontamination
rinses containing isopropanol were containerized for eventual discharge to the
municipal wastewater treatment system.
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The total volumetric flow for each cartridge was calculated and recorded on
the Soil Gas Survey Form using the following equation:

vm = T x OA
1000

where:

vm = Total volume sampled in liters at measured temperature and
pressure

QA = Flow rate in ml /minute

T = Sampling time = T2 - TI, minutes

T2 = Stop time

TI = Start time

The total volume (Vs) at standard conditions, 25 °C and 760 mtnHg, was then
calculated from the following equation and included on the chain -of -custody
form so the lab could report results in ng/1 .

vs = vm x _£A x 298
760 273 + tA

where :

PA = Average barometric pressure, mmHg
tA = Average ambient temperature, °C

Summary of Results

Samples as listed in Table TM12-1 were collected. Field trial sample analyti-
cal results are in Attachment C and detected compounds are summarized in
Table TM12-2. No Time Weighted Averages (TWA) were exceeded.

Compounds detected were 1, 1,2-trichloro- , 1,2, 2 -trif luoroethane, methylene
chloride, acetone, benzene, toluene, 1,1,1 -trichloroethane, and carbon
disulf ide.

Deviations

The following deviations from the Field Sampling Plan occurred, but were not
judged by the Site QC officer and Site Manager as negatively impacting data
quality:

1 . Borehole equilibration was done for 15 minutes rather than the 5 minutes
specified in the FSP. The time was extended after evaluation of the data
collected on November 7, 1990, which indicated that the greatest concen-
tration of 1, 1,2-trichloro - 1,2, 2 -trif luoroethane was measured in the
sample collected after the borehole was open for 15 minutes.
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2. The initial sampling rate specified in the FSP was 1 liter/min for
20 minutes. Based on conversations with other ARCS contractors familiar
with use of the VOST sorbent tube assembly for gas sampling and the analy-
tical laboratory, a rate of approximately 4 liters/minute was selected.
Sampling times of 16.87 minutes, 12.18 minutes, and 5.00 minutes were used
on November 7, 1990, during the field trial. Based on these results, a
sample volume (Vs) of approximately 2 liters was selected using a pump
flow rate of approximately 4 liters/minute for 10 minutes, and the bore-
hole was left open to equilibriate for 15 minutes after probe insertion.
Remaining samples, HDTT04-HDTT07, HDTT10-HHFDTT16, were collected using
these operating parameters.

3. The FSP indicated that two sampling locations were to be sampled during
the field trial. Only one location was sampled as the weather was
threatening, and rain was expected.

4. The Corporate Health and Safety Manager reviewed the sampling and documen-
tation during the initial field trial.

5. A bottle blank, as specified by the FSP, was not collected. A field blank
consisting of a pair of sorbent tubes uncapped and exposed to site ambient
air for the sampling period (10 minutes) was collected based on advice
from the CLP laboratory and other ARCS contractors.

6. Two sets of matrix spike and matrix spike duplicate sorbent tubes were
collected and consisted of four sets of unexposed tubes. These samples
were added as the SAS method specified this QC requirement at a frequency
of 1 per 10 field samples.

7. Refusal occurred during sampling due to the 3-foot sample interval could
not be achieved for all samples, as indicated in Table TM12-1.

A/R/HIMCO/AA5
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TABLE TM12-1

VOLATILE MASS GAS SAMPLES COLLECTED
Himco Dump Site
Elkhart, Indiana

Grid Point
Location

G-20
G-20
G-20
OFF -SITE
R-12
Q-8
O-15
FIELD BLANK
TRIP BLANK
L-1B
L-21
1-22
D-24
F-25
K-14
K-14
Matrix Spike
Matrix Spike
Matrix Spike
Duplicate
Matrix Spike
Duplicate

Borehole
equil.
time
(min.)

5
17
30
15
15
15
15
--
--
15
15
15
15
15
15
15
--
--
--

--

Sample
Number

HD-TT01
HD-TT02
HD-TT03
HD-TT04
HD-TT05
HD-TT06
HD-TT07
HD-FBTT08
HD-TBTT09
HD-TT10
HD-TT11
HD-TT12
HD-TT14
HD-TT15
HD-TT16
HD-FDTT16
HD-TTMSOl
HD-TTMS02
HD-TTMSDOl

HD-TTMSD02

Sample
Depth
(ft. )

0.75
0.75
0.75
3.0
2.4
2.7
3.0
0

. ..
2.0
2.6
3.0
3.0
3.0
3.0
3.0
--
--
--

--

Mean
Pump

Flow Rate
L/min .

4.21
4.21
4.21
4.17
4.17
4.17
4.17
--
--

4.17
4.17
4.17
4.17
4.17
4.17
4.17
--
--
--

--

Sample
Time
(min . )

16.87
12.18
5.00
10.00
10.00
10.00
10.00
10.00
--

10.00
10.00
10.00
10.00
10.00
10.00
10.00
--
--
--

--

Total
Volumetric
Flow (Vm)
(liters)

71.0
51.3
21.0
41.7
41.7
41.7
41.7
--
--

41.7
41.7
41.7
41.7
41.7
41.7
41.7
--
--
--

--

A/R/HIMCO/AA5



TABLE TM12-2

WASTE MASS GAS FIELD TRIAL ANALYTICAL RESULTS
Himco Dump Site
Elkhart, Indiana

HD-TT01 HD-TT02 HD-TT03 TWA
Detected Volatile Organic nq/L nq/L nq/L nq/L

Methylene Chloride 2.66 B 7.83 B 14.6 350,000
Acetone 5.31 8.29 17.9 1,780,000
Benzene 0.66 J 1.84 2.25 30,000
Toluene 23.9 30.9 21.3 375,000
1,1,2-Trichloroethane- 19.9 138 225 NE
1,2,2-Trifluoroethane
Unknown Hydrocarbon (RT 11.26) 3.32 9.22 ND NE
Carbon Disulfide ND 3.22 ND 30,000
1,1,1-Trichloroethane ND 2.30 ND 1,900,000
Unknown Hydrocarbon (RT 16.22) ND 3.69 ND NE

Legend:

B - Detected in unexposed lab blank tubes.
J - Estimated concentration, below detection limit.
ND - Not detected.
RT - Retention Time, in units.
TWA = Time Weighted Average for normal 8-hour workday, and a 40-hour workweek.
NE = Not Established.

A/R/HIMCO/AA5



ATTACHMENT A

VOST BLANK CHECK RESULTS
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INTERNATIONAL
TECHNOLOGY
CORPORATION VOST Blank Check Results

ITAS
Cincinnati

(1) based on benzene response factor for the largest unknown peak in run. All targets are listed as NQ per pair.
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ATTACHMENT B

SOIL GAS SURVEY FORMS



lonohue E N G I N E E R S

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

CLIENT:
SITE:

b AflCS DATE: EPA SAS NO.:

DONOHUE SPL NO.: H Q

PROJECT NO.: 2-OO"2.

SAMPLING TEAM: ttteh

TEMPERATURE:

SAMPLING CONDITIONS

F-32x5/9= 4-4-°C(tA)
BAROMETRIC PRESSURE

RELATIVE HUMIDITY:
WIND: *S~lO mph from

WEATHER:__

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: / 8 -

N

SOIL CONDITIONS AT SURFACE: KVlC3S.f

PUMP MFG/MODEL/SN:
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:
*IF> 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

% LEL

tzvn/c-

ROTAMETER READING —ilSL^TIME:
ROTAMETER READING —^ ° 7*
% DIFFERENCE

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T)

SAMPLE COLLECTION
MA^ ._ .

_£!/ munrnm rTFNIAyTllRFMIIMRFR- / Yfo^V

COLLECTION CONDITIONS: ^'*/M ̂  0
A jt _I . -». i*

TOTAL VOLUMETRIC FLOW CALCULATION

Vm = T x QA.
VS « Vm x PA x 298

760

s<x«LITERS(Vm)
LITERS (Vs)'

273 + tAi/(i
•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOILGAS



Ipnohue ENGINEERS

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

CLIENT:

SITE:

DATE: '//7/f. ERA SAS NO.:

DONOHUE SPL NO.: tfb IT ^^

PROJECT NO.:

SAMPLING TEAM:

TEMPERATURE:.

SAMPLING CONDITIONS

-°F - 32 x 5/9 = _____ °C (U)

BAROMETRIC PRESSURE (PA):

RELATIVE HUMIDITY: ______

WIND: ________ mph from.

mm Hg at AM/PM

HNu:

HaS:
CH4:

ppm

ppm
%LEL

WEATHER:.

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL: _____

N <&Tr<-

SOIL CONDITIONS AT SURFACE:

PUMP CALIBRATION

PUMP MFG/MODEL/SN: ————
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

*IF> 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE

L/MIN AT TIME:

,

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T)

' O'7*'
> '

SAMPLE COLLECTION

^^75" £-7riUftnrrw>i.rrPNAy TUBE NUMBER: T ^ 3
COLLECTION CONDITIONS:

MINUTES

TOTAL VOLUMETRIC FLOW CALCULATION

LITERS (Vm)
2./J LITERS (Vs)*

RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

Vs - Vm xPA x 298
760 273+tA

F/SOILGAS



lonohue E N G I N E E R S

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

i

CLIENT:

SITE:

DATE: O ERA SAS NO.:

DONOHUESPL NO.:

PROJECT NO.:

SAMPLING TEAM: I^LftAl Dbrfrffa*

TFMPFRATI IPF- op.

BAROMETRIC PRESSURE (PA):
RFI ATIVF HI IMiniTY- <

WIND- mph from

WFATHFR-

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL:

SAMPLING CONDITIONS ^U^~

-32x5/9= °C(U)

r™*i Hg at , , _ , AM/PM
y»

N E

ft

f / /7/ fo rr&t
HN<i- ppm

Hgfi- ppm

CHA- % 1 Fl

SOIL CONDITIONS AT SURFACE:

PUMP CALIBRATION

PUMP MFG/MODEL/SN:
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

MF> 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

L/MIN AT TIME:
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE

Til
Til /IE:

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER:
STOP TIME: / 2. < ZS <Z 1
START TIME: LL.
TIME ELAPSED (T) _

-et̂ gCQALTENAX TUBE NUMBER: L
COLLECTION CONDITIONS: —Sl£ ///7>/^o

'" l J

MINUTES

TOTAL VOLUMETRIC FLOW CALCULATION

Vm• Tx QA

298Vs « Vm x PA x _____
760 273+ tA

LITERS (Vm)x '
LITERS (Vs)*

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOILQAS



tonohue ENCINEERS

ARCHITECTS

SCIENTISTS

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

SOIL GAS SURVEY FORM

DATE:

/7>

EPA SAS NO.: 5 ? f cffcr

DONOHUE SPL NO.: /•/£> Tf<l?4-
UfrtiND

/7 «

TEMPERATURE:.

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY: ?7
WIND: ____2___ mph from

SAMPLING CONDITIONS

°F - 32 x 5/9 - _____ °C (U)

mm Hg at

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL:

SOIL CONDITIONS AT SURFACE:

HNu:

H2S:

CH4:

o .ppm

.ppm
O .%LEL

PUMP CALIBRATION
o IS-PUMP MFG/MODEL/SN:

CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

*IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

CHARCOAL TUBE NUMBER:
STOP TIME: ———
START TIME: ^
TIME ELAPSED (T) _jL

SAM PLE COLLECTION

NUMBER:
COLLECTION CONDITIONS:

MINUTES "TV

Vs - Vm xPA x 298
760

TOTAL VOLUMETRIC FLOW CALCULATION

^.7 LITERS (Vm)
LITERS (Vs)*

273 + tA

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOILQAS



lonohue ENCINEERS

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM: fir\

DATE: EPA SAS NO.:
_j__ ^ S*** *

DONOHUE SPL NO.: " T e a •&-•»•. fc

TEMPERATURE:.

SAMPLING CONDITIONS

-32x5/9: . °C (tA)

BAROMETRIC PRESSURE (PA): ?° i3 mm Hg at
RELATIVE HUMIDITY: 3&- °/~
WIND: ____O mph from ______
WEATHER:____^

?PM

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: 2*

N .E

>*l
SOIL CONDITIONS AT SURFACE:

PUMP MFG/MODEL/SN: ——LZ
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:
*IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

PUMP CALIBRATION

JGnl( _______
&•/ $f / 2*

tft'~7J

HNu:_

HaS: _

CH4:__£

,0

0
_ppm
_ppm
. % LEL

C*$-,

L/MINATTIME:
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

*//*.< TIME:

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T).

SAMPLE COLLECTION

©HA^ î*toTENAX TUBE NUMBER:
COLLECTION CONDITIONS:

MINUTES

T: ? **i*

Vm . T x QA

TOTAL VOLUMETRIC FLOW CALCULATION

/P. 00 x ^ /7 = <//- 7 LITERS (Vm)

LITERS (Vs)*Vs - Vm xPA x 298 =
760 273 + tA

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOILGAS



lonohue E N G I N E E R S

ARCHITECTS

S C I E N T I S T S

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE:

/

ERA SAS NO.:

DONOHUE SPL NO.:

*

n

TEMPERATURE:.

SAMPLING CONDITIONS

°F - 32 x 5/9 - _____ °C (tA)

BAROMETRIC PRESSURE (PA):

RELATIVE HUMIDITY: ^^
WIND: ____O mph from

WEATHER:____

mm Hg at

%

7

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL: 2

N

SOIL CONDITIONS AT SURFACE:

PUMP MFG/MODEL/SN: ———
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

*IF> 10%. SAMPLE
TUBES SUSPECT, RESAMPLE

PUMP CALIBRATION

HNu:

H2S:

CH4:

0

0

0

.ppm

.ppm

.%LEL

V ft"'

/g ̂  CjJ /£f* y/Jt/n,: / 2

ROTAMETER READING
ROTAMETER READING

% DIFFERENCE ——

L/MIN AT TIME:
4.*

OS 30
TIME:
TIME:

CHARCOAL TUBE NUMBER:
STOP TIME: —— U*
START TIME: H '

SAMPLE COLLECTION

eHARCpALTTENAX TUBE NUMBER:
,\X%V-

COLLECTION CONDITIONS:

TIME ELAPSED (T) I ̂ . 0 0 « 0 0 MINUTES

Vm = T x QA = /

298Vs - Vm xPA x
760 273 + tA

TOTAL VOLUMETRIC FLOW CALCULATION

'J? » f // 7 LITERS (Vm)

LITERS (Vs)*

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOU.GAS



lonohue ENGINEERS

ARCHITECTS

SCIENTISTS

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM: /t.

SOIL GAS SURVEY FORM

DATE: < » / / 3 / y » ERA

/ £>•

SAS NO.:

DONOHUE SPL NO.: HDTT07

TEMPERATURE:. 4®

SAMPLING CONDITIONS

-°F - 32 x 5/9 = _____, °C (tA)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY: ______
WIND: O____ mph from
WFATHPR- yl/w

mm Hg at
j 2- .

HNu:

HaS:

O .ppm

-Ppm
H__%LEL

0

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: ____"

SOIL CONDITIONS AT SURFACE:

PUMP MFG/MODEL/SN: ———
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:
*IF> 10%, SAMPLE
TUBES SUSPECT. RESAMPLE

N

PUMP CALIBRATION

T-. / / i n - / J L/MIN AT TIME: _
ROTAMETER READING ——-f'° TIME: /?/D

ROTAMETER READING —— 4-L2
% DIFFERENCE ____ 0

TIME:

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T)

SAMPLE COLLECTION
€-19

eHAnCOAL/TENAX TUBE NUMBER:
COLLECTION CONDITIONS:.

MINUTES

oJi

Vm

TOTAL VOLUMETRIC FLOW CALCULATION

. = LITERS (Vm)
_ LITERS (Vs)*Vs - Vm xPA x 298 - _J

760 273 + tA

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOLGAS



lonohue ENGINEERS

ARCHITECTS

SCIENTISTS

CLIENT:

SITE:

PROJECT NO.:

fyor
SOIL GAS SURVEY FORM

DATE: ERA SAS NO.: 51 if £

DONOHUE SPL NO.:

SAMPLING TEAM: ft) &Jfih / / ~T) >

TEMPERATURE:.

BAROMETRIC PRESSURE (PA):

RELATIVE HUMIDITY:
WIND: O mph from

WEATHER: _£_i

SAMPLING CONDITIONS

°F-32x5/9 = _____°C(tA)
? a ' * 3 mm Hgat IIIf AM$£

_%

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL:

N

0

SOIL CONDITIONS AT SURFACE:

HNu:

HaS:

CH4:

D ppm

. % LEL

a±

CALIBRATOR MFG/MODE
INITIAL CALIBRATION (QA) T<
CALIBRATION

JBES SUSPECT, RESAMPLE

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

CHARCOAL TUBE NUMBER: "OL
STOP TIME:
START TIME:
TIME ELAPSED (T)

SAMPLE COLLECTION
£-2i

__ eHARCOAL/TENAX TUBE NUMBER:
COLLECTION CONDITIONS:

>V P.
MINUTES

TOTAL VOLUMETRIC FLOW (
,--—-"""""
LITERS (Vm)

LITERS (
41 _^«u 273 + tA

*-^*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOILGAS



lonohue ENGINEERS

ARCHITECTS

SCIENTISTS

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM: /ft

SOIL GAS SURVEY FORM

DATE: EPASASNO.: f £ I I € -23

DONOHUE SPL NO.: H D/lTo

4

m

TEMPERATURE:.

SAMPLING CONDITIONS

-°F - 32 x 5/9 = _____ °C (U)

BAROMETRIC PRESSURE (PA): 3°- ^3 mm Hg at
RELATIVE HUMIDITY: *?7-- %
WIND: O____ mph from ______
WEATHER:_

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL: _____

SOIL CONDITIONS AT SURFACE:

PUMP MFC/MODE
CALIBRATOR MFG/MODEL/SN?
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICA
*iF>io%,

HNu:.

HaS: ,
CH4:

J2_ .ppm
.ppm
,LEL

N

PUMP CALIBRATION

L/MINATTIME:

TUBE JSPECT, RESAMPLE

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE

CHARCOAL TUBE NUMBER:
STOP TIME: ——————
START TIME: ______
TIME ELAPSED (T)

SAMPLE COLLECTION

_ 01 lARCOAfc/TENAX TUBE NUMBER:
COLLECTION CONDITIONS:

-r /V

TOTAL VOLUMETRIC FLOW CALCULATION

Vm = T x QA

Vs-Vmx_PA_ x 298
760

*R£COfiDVs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS
F/SOILGAS



lonohue ENGINEERS

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

TEMPERATURE:.

SAMPLING CONDITIONS

-°F - 32 x 5/9 = _____ °C (tA)
BAROMETRIC PRESSURE (PA): 30.73 mm Hg at
RELATIVE HUMIDITY: 9^ 0/-

WIND: _____<0 mph from ______

HNu:
HaS:

_ppm
_ppm
.%LEL

WEATHER:
f

SAMPLE GRID COORDINATES.: ___

SAMPLING INTERVAL: "2 . O 0

N

SOIL CONDITIONS AT SURFACE: . \JlSi\y\Ji

•

4

I

PUMP MFG/MODEL/SN: —
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:
*IF > 10%. SAMPLE
TUBES SUSPECT, RESAMPLE

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T) fO«

PUMP CALIBRATION

/Jrf W<

' 7" L/MIN AT TIME:
ROTAMETER READING f'J ——— TIME:
ROTAMETER READING
% DIFFERENCE

TIME:

^
<<TS

SAMPLE COLLECTION
fc'l£

__ eHAHOOAL/TENAX TUBE NUMBER:
COLLECTION CONDITIONS:

MINUTES

,-0,00

Vm = T x QA

TOTAL VOLUMETRIC FLOW CALCULATION

*// /7 - 4il~7 LITERS (Vm)

_ LITERS (Vs)*Vs=.Vmx_PA_ x 298
760 273

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOILGAS



onohue E N G I N E E R S

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE: II 1/3 if & EPASASNO.: 3?^

DONOHUE SPL NO.: MDlT'~\ I

4 P

TEMPERATURE:.

SAMPLING CONDITIONS

-°F - 32 x 5/9 = _____ °C (U)

BAROMETRIC PRESSURE (PA): ^° •*•> mm Hg at
RELATIVE HUMIDITY: ___£&^_%

WIND: ____(O mph from ______
WPATHPR-

HNu:
HaS:

CH4:

ppm

O .%LEL

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: 2 ' 7 "

SOIL CONDITIONS AT SURFACE:

N

PUMP MFG/MODEL/SN:
CALIBRATOR MFG/MODEL/SN: _
INITIAL CALIBRATION (QA) TO X^lll
CALIBRATION VERIFICATION: ROTAMETER READING
*IF > 10%, SAMPLE ROTAMETER READING
TUBES SUSPECT, RESAMPLE % DIFFERENCE ——

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:

Cl lAfteOAt/TENAX TUBE NUMBER:
COLLECTION .CONDITIONS: ————

TIME ELAPSED (T)

TOTAL VOLUMETRIC FLOW CALCULATION

Vm = T x QA. /Q

298Vs-Vmx_PA_ x _____
760 273 + tA

LITERS (Vm)

LITERS (Vs)*

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOLGAS



lonohue E N G I N E E R S

ARCHITECTS

SCIENTISTS

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

SOIL GAS SURVEY FORM

DATE: I/I*/

f hi /ft.

ERA SAS NO. :

DONOHUE SPL NO.: f/DTT

TEMPERATURE:.

SAMPLING CONDITIONS

°F- 32 x 5/9 =_____ °C (tA)

BAROMETRIC PRESSURE (PA): 3Q'*-> mm Hg at
RELATIVE HUMIDITY: __jLk_%
WIND: ______^ mph from _______

WEATHER:.

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: 3,

SOIL CONDITIONS AT SURFACE:

N

ft

HNu:_£_

H2S:__jL

ppm

. % LEL

/y^LtT pi

PUMP CALIBRATION

PUMP MFG/MODEL/SN: _
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO "X " V'' 7
CALIBRATION VERIFICATION: ROTAMETER READING

J

*IF> 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

L/MIN AT TIME:

ROTAMETER READING
% DIFFERENCE

TIME:
TIME:

Q.

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:

O TIME ELAPSED (T)

SAMPLE COLLECTION

NUMBER:
COLLECTION CONDITIONS:

v (.'" tv <>»
MINUTES

Vs - Vm x PA x 298

TOTAL VOLUMETRIC FLOW CALCULATION

= W, 7 LITERS (Vm)

_ LITERS (Vs)*
760 273 + tA

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOILGAS



lonohue E N G I N E E R S

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM: /l/i

DATE: ERA SAS NO.: 3/

DONOHUE SPL NO.:

TEMPERATURE:.

SAMPLING CONDITIONS

°F-32x 5/9 = _____°C (tA)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY: 93-
WIND: _____O mph from

WEATHER: _

mm Hg at
HNu:

HaS:

O

0
_ppm
_ppm
.%LEL

SAMPLE GRID COORDINATES.: ^_
SAMPLING INTERVAL: 3 /QO

N

SOIL CONDITIONS AT SURFACE: • W\C>\IY\(LfA

PUMP MFG/MODEL/SN: _
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

*IF> 10%, SAMPLE
TUBES SUSPECT. RESAMPLE

PUMP CALIBRATION

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE

. 0
TIME:
TIME:o

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T),

SAMPLE COLLECTION
k-3<

_ -JjffiA.RCOAL/TENAX TUBE NUMBER:
COLLECTION CONDITIONS:

MINUTES J/?<sr\

Vm = T x QA DO

298

TOTAL VOLUMETRIC FLOW CALCULATION

AL-EL_ = y/. 7 LITERS (Vm)
LITERS (Vs)*Vs - Vm xPA x _____

760 273 + tA

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOHGAS



>onohue E N C I N I E R S

ARCHITECTS

S C I E N T I S T S

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM: A .

DATE: EPA SAS NO.:

DONOHUE SPL NO.:

/W / D. Q>^5 /f ft/

-j 3

TEMPERATURE:.

SAMPLING CONDITIONS

°F - 32 x 5/9 /. °C (tA)
BAROMETRIC PRESSURE (PA): 3°-
RELATIVE HUMIDITY: ___§_L
WIND: Z-tO mph from

mm Hg at Q

WEATHER:. 1/L

HNu:

HzS:

_ppm
_ppm
.%LEL

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL: 3.

SOIL CONDITIONS AT SURFACE:

N

PUMP MFG/MODEL/SN:
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:
*IF> 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

L/MIN AT TIME:
ROTAMETER READING -±!
ROTAMETER READING JL.

% DIFFERENCE ———£L

TIME:
TIME:

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T) /O.OO

SAMPLE COLLECTION

01 lAnOOAL/TENAX TUBE NUMBER:
COLLECTION CONDITIONS: ————

MINUTES
J i

Vm»Tx
Vs = Vmfc PA x 298

•RECORD
F/SOIL GAS

TOTAL VOLUMETRIC FLOW CALCULATION

41.7 LITERS (Vm)

LITERS (Vs)*

CHAIN OF CUSTODY REMARKS COLUMN.



lonohue ENGINEERS

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE: EPA SAS NO.: 5 7ftf 5" c1-

DONOHUE SPL NO.:

TEMPERATURE:.

BAROMETRIC PRESSURE (PA):

RELATIVE HUMIDITY: #/
WIND: S ""/O rnph from

WEATHER:_

SAMPLING CONDITIONS

- 32 X 5/9 = /• 67 °C (tA)

mm Hg at PM
HNu:

H2S:

CH4:

.ppm

.ppm

.%LEL

SAMPLE GRID COORDINATES.: _
SAMPLING INTERVAL: 3 -O

SOIL CONDITIONS AT SURFACE:

N

i

PUMP MFG/MODEL/SN: <^"'
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:
*IF> 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

PUMP CALIBRATION

/ .
r>- ~7 AT TIME:

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE

TIME:
TIME:

013*
04 5?

£- If V CHARCOAL TUBE NUMBER:
STOP TIME: ^ ĵ.

V£l ~ START TIME: .̂ ^^
TIME ELAPSED (T)

Vm = T x QA. / 0 - D Q
298Vs * Vm xPA x ____

760 273 + tA

SAMPLE COLLECTION

01 lAnCOAbTENAX TUBE NUMBER:
COLLECTION CONDITIONS:

U tt> cw

MINUTES

TOTAL VOLUMETRIC FLOW CALCULATION

^ 17 = V/. 7 LITERS (Vm)

. LITERS (Vs)*

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

0 - V L^n&L^-.

F/SOILGAS



lonohue E N G I N E E R S

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE: EPA SAS NO.:

DONOHUE SPL NO.:

.€' 37

TEMPERATURE:.

SAMPLING CONDITIONS

-°F - 32 x 5/9 = /•£>? °C (tA)
BAROMETRIC PRESSURE (P*)-JQio mm Hg at

RELATIVE HUMIDITY: %l "/•
WIND: 5-/J mph from
WEATHER- J^OOV fall d

»M

HNu:

HaS:
CH4:

O
O

_ ppm
_ppm
.%LEL

SAMPLE GRID COORDINATES.: __
SAMPLING INTERVAL: _____3-d

SOIL CONDITIONS AT SURFACE:

N

tf

I
>,u

PUMP MFG/MODEL/SN: —&L
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:
*IF> 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

PUMP CALIBRATION

t L TUBE NUMBER:
:• UKX-^^-—

L/MIN AT TIME:
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE __

4-°°
TIME:
TIME:

/DO?
1035

O

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T) /O.OD MINUTES

Ol IAROOAL/TENAX TUBE NUMBER:
COLLECTION CONDITIONS:.

VD

Vm = T x QA • /O-00

298

TOTAL VOLUMETRIC FLOW CALCULATION

'17 = V /. 7 LITERS (Vm)

LITERS (Vs)*Vs - Vm xPA x _____
760 273 + tA

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
RSOILGAS



lonohue E N G I N E E R S

ARCHITECTS

SCIENTISTS

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM

SOIL GAS SURVEY FORM

DATE: EPA SAS NO. :

DONOHUE SPL NO.: Fb~FTJ&>

_______________________^- ?U

TEMPERATURE:.

SAMPLING CONDITIONS

-°F-32x 5/9 = f-h7 °C (tA)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY: _JLL_

WIND: S~(0 mph from

mm Hg at

%

WEATHER:. SJn/\\/

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: 2j
SOIL CONDITIONS AT SURFACE:

N

C^-UiJ

HNu:

HaS:
CH4: O

_ppm

_ppm
. % LEL

PUMP MFG/MODEL/SN: _
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:
*IF> 10%, SAMPLE
TUBES SUSPECT. RESAMPLE

PUMP CALIBRATION

/

/?~"7 yM\u Aj TIME:

ROTAMETER READING — f -sC TIME:
ROTAMETER READING
% DIFFERENCE __

TIME: llOQ

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T)

SAMPLE COLLECTION

Cl IARCOAL/TENAX TUBE NUMBER:
COLLECTION CONDITIONS: ——

MINUTES

/O-

Vm = T x QA.

Vs - Vm xPA x 298
760 273 + tA

TOTAL VOLUMETRIC FLOW CALCULATION

4 <7 » 41- 7 LITERS (Vm)

I'"?? LITERS (Vs)'

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOILGAS



lonohue E N G I N E E R S

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE: ERA SAS NO.:

DONOHUE SPL NO.:
- 77

TEMPERATURE:.

SAMPLING CONDITIONS

-°F - 32 x 5/9 - _____ °C (tA)

BAROMETRIC PRESSURE (PA):

RELATIVE HUMIDITY: _____
WIND: _________ mph from .

mm Hg at
.% % LEL

WEATHER:.

SAMPLE GJUe'COORDINATES.:
SAMPLING INTERVAL:

N

SOIL CONDITIONS AT SURFACE:

PUMP CALIBRATION flo f

PUMP MFG/MODEL/SN: ———
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICA
*IF>10%,
TUBE

TZ/^Xi
O CHARCOAL TUBE NUMBER:

STOP TIME:
STAR

ROTAMETER READING
ROTAMETER READING

SAMPLE COLLECTION

Cl lAnOOAiyTENAX TUBE NUMBER: TV'7/7
COLLECTION. CONDITIONS:.

MINUTES

Vm » T x QA =.

Vs-Vmx_PA_ x
760^ -̂̂ 73 + tA

TOTAL VOLUMETRIC FLOW C/

LITERS

LITERS (Vs)*

*REt^5RD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOILQAS



)onohue E N G I N E E R S

ARCHITECTS

SCIENTISTS

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE: _fl_ EPASAS NO.:

DONOHUESPLNO

TEMPERATURE:

SAMPLING CONDITIONS

-°F - 32 x 5/9 = _____ °C (tA)

BAROMETRIC PRESSURE (PA):

RELATIVE HUMIDITY: _____
WIND: _________ mph from

WEATHER:.

mm Hg at
.%

SAMPLE GRID C

SAMPLING

SOU^eONDITIONS AT SURFACE:

PUMP MFG/MODEUSN:
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (Q.A) TO
CALIBRATION VERIFICATI

*IF>10%, SAMPJ.
TUBES_SiJSt»ECT, RESAMPLE

PUMP CALIBRATION

-ft

L/MIN AT TIME:
ROTAMETER READING
ROTAMETER READING

% DIFFERENCE ——

TIME:
TIME:

4
4

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME-ECKPSED (T)

SAMPLE COLLECTION

TUBE NUMBER:
COLLECTION CONDITIONS:

MINUTES --<; y

TOTAL VOLUMETRIC FLOW CALCULATION

V m - T x Q A .
Vs « Vm xPA x 298

760
LITERS (Vs)*

IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOILQAS



lonohue C N C I N E E R S

AUCNITCCTS

SCIENTISTS

SOIL GAS SURVEY FORM

CLIENT:

SITE:
PROJECT NO.:

SAMPLING TEAM:

DATE: EPASASNO.:

DONOHUE SPL NO.: */•/)

TEMPERATURE:.

SAMPLING CONDITIONS

-°F - 32 x 5/9 - _____ °C (tA)
BAROMETRIC PRESSURE (PA):

RELATIVE HUMIDITY: _____
WIND: _________ mph from.

mmHgat
.%

WEATHER:.

SAMPLEjBffiD COORDINATES.:

.ING INTERVAL: _____

N

SOIL CONDITIONS AT SURFACE:

% LEL

PUMP CALIBRATION

PUMP MFG/MODEL/SN:
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

•IF > 10%, SAMP!

ROTAMETER READING
ROTAMETER READING

TUBES

CHARCOAL TUBE NUMBER:
STOP TIME:
START

SAMPLE COLLECTION
C"V3 —ornAi HTMAX TUBE NUMBER: T V7/.3

COLLECTION CONDITIONS: - ————————————
'

MINUTES

TOTAL VOLUMETRIC FLOW CALCULAJJON-

Vm = T x QA ».

Vs - Vm xPA x 298
760

LITERS (Vm)

LITERS (Vs)*
TtA

CORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOHGAS



lonohue E N G I N E E R S

ARCHITECTS

SCIENTISTS

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM: // -

SOIL GAS SURVEY FORM

DATE: EPA SAS NO.:
DONOHUE SPL NO.:

v 7

TEMPERATURE:.

SAMPLING CONDITIONS

-°F - 32 x 5/9 - _____ °C (tA)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY: ______
WIND: _________ mph from

WEATHER:.

mm Hg at

%

SAMPLE GRID CQQfttJlNATES.:

SAMPLINGJNfERVAL:.

S£

N
ft

CONDITIONS AT SURFACE:

PUMP CALIBRATION

PUMP MFG/MODEL/SN: ————
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATJJ

•IF > 10%,

L/MIN AT TIME:

TU ISPECT, RESAMPLE

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

TIME:
TIME:

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER: 7~c V J W I C\ IARCOALTENAX TUBE NUMBER:
STOP TIME:
STAR

COLLECTION CONDITIONS:.

TIME ELAPSED (T) MINUTES

%LEL

TOTAL VOLUMETRIC FLOW CALCULATION

TxQA =

Vs « Vm x PA x 298
760

*RE

LITERS (Vs)*

's IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOILGAS
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VOLATLE ORGANCS ANALYSIS DATA SHEET

LAB NAME: Pel ASSOCIATES CONTRACT: SAS 5798-E { 5798E-1 /5798E-2

SAMPLE MATRK:

SAMPLE VT/VOL:

LEVEL :(V>Wm«J)

SB MOISTURE: not fee.

TEN AX

LOV

NA

CASMO

LAB SAMPLED:

LAB FLED:

DATERECEVED:

DATE ANALYZED:

DLLfTCM FACTOR:

XO-1 1-064-01 A

5798-E1

11/8/90

11/8/50

CONCEHTRATCN UNITS:
COWPOUW

74-87-?
74-63-9
75-01-4
75-00-3
75-09-2
67-64-1
75-13-0

CHLOROMETHAME
BROMOMETHAPt ""
VWitCRORDE
CROROETHANE
METHYLEHECHOReC
ACETONE
CARBON OtSUlF DE

75-35-4 1,1-DCHLGROETHEHE
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2

1 ,1-OEHOROETHANE
1 ,2-OKH.OROFTVeC (TOTAL)
CHLOROFORM
1 ,2-DCAOROETHANE
2-BUTANONE
1 ,1 ,1-TRCHLOROETHAHE
CARSON TETRACHLORDE
VHYL ACETATE
BROMODCH.OROMETHANE
1 ;K>mCROPROPANE
cts-1 ,3-DCHLOROPROPENE
TRtCaOROETHENE
OBROMOCHLOROMETHANE
1 ,1 >TREHJKarrHAN£
BENZENE
<rans-1 ,3-DCH.OROPROPENE
BROMOFORM

108-10-1 4-METtfrt.-2-P£JrrANOfC
591-78-6
127-18-4
79-34-5
109-68-3

24<XANOHE
TETRACHLOROETHENE
1 ,1 ,2,2-TETKACH.aRCCTHAie
TOLUEIC

08-90-7 CHLORC6CNZENE
KXM1-4
100-42-5
1330-20-7

ETHYL BENZENE
STYRENE
XYLENE (TOTAL)

OET.LfflT
•2, 4«
*2>-W

3-W
2,-W

X 3 JS
\# ^ &

Z &
1 /6
2.2
2-&

2_ J5
2-/5

3 Ka js
2. /c
3-K>
•3_x5
2 /8
2-J5
2./S
Z >^S
*2-/5

>2? 1 -6
f _ _

2- ^
3 Hi
i? XJ
2 #
^9

yt m x
2J&
*2~£
1*
2*

U
u
u
u

B

U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u

u
u
u
u

FORM t A VOA

3D' d



VOLATLE ORGAKCS ANALYSE DATA SHEET
TENAT1VELY 0£HTFH> COMPOUNDS

LAB NAME: PE« ASSOCIATES CONTRACT: SAS5798-E 5798-C1 /5?9S-€2

SAMPLE MATRIX:

SAMPLE YT/VOL.

TEHAX

NA

LOY

MOISTURE:

NUMBER OF TC*S FOUND:

CAS NUMBER

NA

LAB SAMPLED:

LABFUD:

DATERECCVED:

DATE ANALYZED:

OIUT10N FACTOR:

XO-t1-064-01A

S793HH

11/8/90

11/8/90

COMPOUND NAME —
CONCENTRATION UNITS: /V 6 /

- o
76-13-1

.

1 12-TRCHLORO-122-TRFLUOROETHANE
UNKNOVN HYDROCARBON

h

922
1126

2-0 J»
-*> je

.

-^-
tr

FORM1EVOA-TC



VOLATIE ORDANCS ANALYSIS DATA SHEET

LAB NAME: PEI ASSOCIATES CONTRACT: SAS5798-E 5798E-3/5798E-4

SAMPLE MATRIX:

SAMPLE YT/VOL:

LEVEL :(tev/med)

% MOISTURE: not dec.

TEN AX

NA

LOV

NA

CASNO.

LAB SAMPLED:

LAS FLED:

DATERECEVED:

DATE ANALYZED:

DLUTDN FACTOR:

XO-11-064-02A

5798-53

11/8/90

t1/8/90

CONCENTRATION UNO'S:
COMPOUND

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59HD
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4
78-87-5
10061-01-5

CHLOROMETHANE ~
BROMOMETHANE
VHYLCHLORK
CH.OROETHANE
METHYLENE CHLOROE
ACETONE
CARBON DGUFEE
1/l-DCH.OROETHENE
1 ,1-OCH.OROETHANE
1 ,2-DOi.OROETKNE (TOTAL)
CHLOROFORM
1 >DCH.OROETHANE
2-BUTANONE
1,1,1-TRCHLOROETHAf«
CARBON TETRACHLOROE
VKYL ACETATE
eROMODCHLOROMETHANE
1 ,2-OCHLOROPROPANE
cis-1 ,3-OICHLOROPROPENE

79-01-6 TROt£ROm€KE
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5
108-88-3
108-90-7
100-41-4
100-42-5
1330-20-7

Dê OMOCHLOROMETHANE
t ,1 ,2-TRlCHLORQETHAIC
BENZENE
ir»s-1 ,3-OICH.OROPROPENE
BROMOFORM
4-METHYL-2-PENTANONE
2-fCXANONE
TETRAOiOROETHENE
1 ,1 ,2,2-TETRACHLOROETHANE
TOLUENE
CHLOROBENZENE
ETHYL BENZENE
STYRENE
XYLENEaOTAL)

DET.LMrT

——————————— £J«
5 M
3 JA

Ji*?^ <D /?
W 8 xiy 3 x

2 %
i p
-2, X
2->S
7-X
5 J<J

X2- A
2- A
e X
2 A
2 %
2. JS
2. A
2 A
2-Ji

1(2- X
?~jk
2~ X
5" Xf
5><J
2*
2-,/tf

ffTZI JS
2 JS
y-js
2-£
1~&

U
U
U
U

B

U
U
U
U
U
U

U
U
U
u
u
u
u
u
J
u
u
u
u
u
u

u
u
u
u

FORM 1A VOA



VOLATLE ORGANCS AXALYSB DATA SHEET
TENATIVELY KNTHD COMPOUNDS

LAB NAME: PEt ASSOCIATES

SAMPLE MATRK: TENAX

SAMPLE YT/VOL: NA

CONTRACT: SAS5798-€

LOV

* MOISTURE: not to.

NUMBER OF TIC'S FOUND:

CAS NUMBER

LABSAmED:

LAB FLED:

DATERECCVB):

DATE ANALYZED:

DLUTDN FACTOR:

JCO-11-064-02A

11/8/90

11/8/50

GfrFOUNDNAME —
CONONTRATCNUNITS: A/6-//-

RET.TM .«M&- 0

76-13-1

.

1 12-TRO40RO-122-TRI1UOROETHAME
UNKNOVN HYDROCARBON
UNKNQVN HYDROCARBON

•>

9:18
1122
1622

joosoe
10 TR
4- SS

T
•3-
CT

FORM IE VOA-TC



VOLATS1QRGANJCS ANALYSE DATA SHKT

LAB NAME: PE! ASSOCIATES CONTRACT: SA$5798-€

H-DTT03-Q/
579SE-5/5798e-«

SAMPLE MATRK:

SAMPLE VT/VOL:

TEN AX

NA

LOY

* M05TURE: Wtdec.

CASNO.

LAB SAMPLE !>:

LABFUD:

DATERECEVED:

DATE ANALYZED:

DLLTTOW FACTOR:

XO-11-OS4-03A

5798-E5

11/8/90

11/8/90

COMPOUND
CONCENTRATION UNITS: /V 67 /_

JPUDC- Q

74-87-3
74-63-9
75-01-4

CHLGftOMCTHANE —
BRCMOttFTHANE
VWYLCHLORI*

75-00-3 CHLQROETHANE
75-09-2
67-S4-1
75-15-0
75-35-4
75-34-3
340-59-0

METHYLENECaORBE
ACETONE
CARBON DISOFDE
1 ,1-DCHLOROETHENE
1 .l-OCHLOROETHANE
1 ,2-OCH.CROnHEfe (TOTAL)

67-€6-3 CHLOROFORM
107-06-2
78-93-3
71-55-6
56-23-5
10B-05-4
75-27-4
78-87-5
10061-01-5

1 ,2-DICHLOROETHANE
2-eWAHOK
1,1,1-TReHLOROETHANE
CARSON TETRACHLOREE
VWYL ACETATE
BRQMOOCHLOROMnHANE
1 ,2-DCHLOROPROPANE
ofc-1 -̂OCHLOROPROPENE

79-01-6 TRJCH.ORCFTHE*
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5
108-68-3
108-90-7
100-41-4
100-42-5

DWOMOCROROMETHANE
1 ,1 ,2-TRCHLQROETHMC
Been*
trans- 1 -̂OO*.OROPROPENE
BROMOFORM
4-METmi-2-fENTANOfC
2-4CXANONC

•' TFTRACHLOiZOETHEME
1 .1 5>TETRACaOROETHANE
TOLUENE
CH.OROBEKZOC
ETHYL BENZENE
STYRGC

1330-20-7 JCAJEHE (TOTAL)

DET.LWrr
/I X!
n >*
l\ W
n us

& IK J3
J*" 18 >o

Ift ,8
fa ^
(n X
(o A
(o #
la AS

n *
(n J6
(a J6n x)
(o a
1, 3
fy fl
b JB
L A
b a

2 J&
h 3
b 3

If VO
1 1 KJ
(D S
to #

&r2\ %
to J5
(0 J&
(o A
(of

U
U
U
U

B

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u

u
u
u
u

FORM1AVOA



VOLATU ORGANCS ANALYSIS DATA SHEET
TEHAT1VELY DEWTFSD COMPOUNDS

LAB NAME: PE1 ASSOCIATES

S AMPLE MATRK: TEN AX

SAMPLE VT/VOL: ___NA

CONTRACT: SAS5799-E 5798-E5/5798-£6

LOV

MOISTURE: not*c.

NUMBER OF TC-S FOUND :

NA

LAB SAMPLED:

LAB FLED:

DATEKECCVED:

DATE ANALYZED:

DLUTON FACTOR :

XO-M-064-03A

379&-E5

11/8/90

11/8/90

CONCENTRATION UNFTS:
CASHUMBER COMPOUHDNAME ^ RET.Tt* V&*Kr 0

76-13-1

*

1 12-TRCHLORO-122-TRFIUOROETHAHE

H

920 200

••

TT

FORM1EVOA-TC



UIH ATI C nOftilnr^O AlJ*i WCfULni u. v5sor»**Xi nuntii

LAB NAME: Ptl ASSOCIATES

SAfFLE MATRIX: TEN AX

SAWIE VTAtt.:

LEVEL 3(lov/nK<0 _____

* MOISTURE, not dec. NA

CONTRACT: SAS5798-E VBLKACO

VBLKACO

NA

LOV

CASNO.

LABFUD:

DATERECEVED-.

DATE ANALYZED:

DIUTION FACTOR:

VBLKACO

t1/8/90

11/8/$0

t

COMPOUND
CONCENTRATION UNtTS:

NGJDC

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
73-13-0
75-55-4
75-34-3
540-39-0
67-66-3
107-06-2
78-93-3
71-55-6
36-23-3
108-05-4
75-27-4

CHLOROTCTHANE ~
BROMOMETHANE
VNYLCHLORDE
CHLOROETHANE
MTTHYLENE CHLORCC
ACETONE
CARBON DBULFK
1 ,1-OCHLOROETHENE
1 ,1-OICHLOROETHANE
1 ,2-DCH.OROETHENE (TOTAL)
CH.OROFORM
1 >DCHLOROETHANE
2-8UTANONE
1,1,1-TRCH.OROETHANE
CARBON TETRACH.ORK
VWYL ACETATE
BfiOMODCHLOROfCTHANE

78-87-5 1 ,2-DICHLOROFROPANE
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5
108-88-3
108-90-7
100-41-4
100-42-5
1330-20-7

<ris-l ,3-DICH.OROPROPCNE
TRCHLOROETHENE
DBROMOCHLORQf̂ THAME
1J ,2-TRCHUJROETHANE
BENZENE
V«ro-1 .J-DCHOROPfiOPOC
6ROMOFORM
4-MrTKYL-2-PENTANONE
2-HEXAHOIC
THRACHLOROETffNE
1 ,1 ,2,2-TETRACHLORCETHANE
TOLUENE
CHLOROBENZENE
ETHYL BOCENE
STYRENE
XYUNE (TOTAL)

OET.LMIT
10
10
10
10

10 5
10
3
5
5
3
5
5

13 (0
S
3

10
5
5
5
5
5
5
3
5
5

17 10
39 10

5
3
5
5
5
5
5

U
U
U
U

U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

FORM1AVOA

SO' d OSJ08it-t- T t- T 88 :>ur -| _ C.HI I



VOLATtf CRCAKCS AHAIYSB DATA SJST
TENATNaY KNTFB> COMPOUNDS

LAB NAME: PEI ASSOCIATES CONTRACT: SAS5798-E VBLKACO

SAhPVEMATRK: TEN AX

NA

LOV

MOISTURE: not dec.

OF TIC'S FOUND:

C AS NUMBER

NA

CWPOUNDNATC

LAB SAMPLED:

LABFUD:

DATERECEVED:

DATE ANALYZED:

DLUTKW FACTOR:

VBLKACO

VBLKACO

11/8/90

11/8/90

CONCENTRATION UNITS:
RET.TME NGOC

FORM IE VOA-TC



TECHNICAL MEMORANDUM NUMBER 13

DATE: December 10,1990

TO:

CC:

Vanessa Harris
Project Files, Himco Dump Site

M. Kuehl - RI Lead
R. Gau - Project Manager
M. Grosser - TSQAM

FROM: Rob Cannestra, Hydrogeologist

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS Phase I

INSTALLATION OF WATER TABLE WELLS AND LANDFILL CAP SAMPLING

Introduction

Six shallow observations wells were installed on or adjacent to the Himco Dump site
between the dates of November 5, 1990, and November 14, 1990. Water table observation
wells were installed to obtain water elevation information and to allow for groundwater
sampling. Tasks associated with the installation of these wells included logging and
classification of continuously sampled soils, field screening of soil samples, collection of soil
samples for chemical and geotechnical analysis, and well installation. In addition,
geotechnical samples were taken from five locations on the landfill cap. Landfill cap
samples were collected for testing to determine the engineering properties of the cap. The
following text summarizes the methods and procedures used to complete these tasks and
point out deviations from procedures written in the Field Sampling Plan (FSP) or drilling
specifications.

Drilling and Sampling

Soil borings BRG-1 through BRG-6 were advanced using hollow stem auger techniques.
The subcontractor, John Mathes and Associates (Mathes), used a Central Mine Equipment
(CME) 550 ATV rig equipped with 4.25-inch ID (8.0-inch OD) hollow stem augers to
complete these borings. All borings were continuously sampled from ground surface to
total depth using a 3-inch OD stainless steel split spoon sampler. Two stainless steel split
spoon samplers were used. Split spoon samplers were decontaminated between sampling
intervals according to the following steps: (1) tap water rinse, (2) alconox wash, (3) tap
water rinse, (4) isopropanol rinse, (5) two deionized water rinses.



At each location, borings were drilled and sampled to a depth of 16.0 feet to allow the well
screen to be installed intersecting the water table. All borings were extended a nominal
one foot by blind drilling with the hollow stem augers. The extension of borings was
completed to accommodate any formation collapse during monitoring well installation.
After completing a well installation, the drill rig and drilling tools were steam cleaned
before proceeding to the next installation.

Field Screening and Logging of Soil Samples

After recovering the split spoon and immediately upon opening the sampler barrel, soil
samples were field screened by slowly running an HNu photoionization detector (PID) over
the length of the sample. The highest PID reading observed for each sample interval was
recorded on the boring log.

After field screening, samples were collected for volatile organic compound (VOC) and
other chemical analyses. Samples were logged by recording the attempted sample interval,
sample length recovered, blow counts, and providing a visual description of the soil.
Sample descriptions included the sample color (reference Munsell color chart), relative
density, major and minor soil components, general engineering properties and references
to the depositional environment. Based on these observations, soils were classified
according to the Unified Soil Classification System (USCS). Completed soil boring logs
are attached in Appendix A.

Sample Collection

Samples were collected for chemical and geotechnical analysis. Chemical sampling
included samples for VOC, base neutrals (BNA), polychlorinated biphenyls (PCBs),
cyanide and metals analysis. Geotechnical sampling included samples for Total Organic
Carbon (TOC), Atterberg limits and grain size analyses. Samples collected during the
completion of borings for water table well installations are summarized in Table 1.

Chemical Sampling

VOC samples were collected immediately after field screening the split spoon. Two 120 ml
jars were filled with soil taken over the entire length of the recovered sample for VOC
analysis. After filling the VOC sample jars, the remaining soil was emptied into a stainless
steel mixing bowl and mixed with a stainless steel spoon. After mixing, two 8 oz. composite
samples were taken of the homogenous soil mixture for BNA, PCB, and metals analyses.
The sample mixing bowl and spoon were decontaminated between samples by the same
method as the split spoon samplers.

According to the Work Plan, chemical samples were to be taken from the first five split
spoons (upper 10 feet) at each shallow well location. However, elevated PID readings,
peculiar odors or visual signs of contaminations required the collection of samples at
depths below 10 feet. In these cases, the additional deeper samples were substituted for
shallower samples displaying no signs of contamination. Potentially contaminated samples
were collected below 10-foot depths in borings BRG-03, BRG-05, and BRG-06.

Page 2



«... ft

TABLE 1

RECORD OF COLLECTED SOIL SAMPLES
WATER TABLE WELL BORINGS

Himco Dump Site
December, 1990

Boring

BRG-01

C-, ' '•>' <-'

BRG-02

BRG-03

BRG-04

Depth Interval
(Feet) VOCs

0-2 X
2-4 X
4-6 X
6-8 X

10-12 X
14-16

0-2 X
2-4 X
4-6 X
6-8 X
8-10 X

14-16

0-2 X
2-4 X
4-6 X
6-8 X
8-10

14-16 X

0-2 X
2-4 X
4-6 X
6-8 X
8-10 X

14-16

CHEMICAL SAMPLING
BNA/PCB Metals
Pesticides Cyanide

X
X
X
X
X

X
X
X
X
X

X
X
X
X

X

X
X
X
X
X

X
X
X
X
X

X
X
X
X
X

X
X
X
X

X

X

X
X
X

Duplicate

GEOTECHNICAL SAMPLING
Atterberg

TOG Limits Grain Size

X

X

X

X

X
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TABLE 1

BRG-06

Depth Interval
(Feet)

2-4
8-10

10-12
12-14
14-16

0-2
4-6
6-8
8-10

12-14
14-16

RECORD OF COLLECTED SOIL SAMPLES
WATER TABLE WELL BORINGS

Himco Dump Site
December, 1990
(continued)

VOCs

CHEMICAL SAMPLING
BNA/PCB Metals
Pesticides Cyanide

X
X
X
X
X

X
X

X
X
X

X
X
X
X
X

X
X

X
X
X

X
X
X
X
X

X
X

X
X
X

Duplicate

GEOTECHNICAL SAMPLING
Atterberg

TOG Limits Grain Size

X X X

W/A/AG7



Geotechnical Samples

Geotechnical samples were collected randomly from borings completed for the installation
of shallow observation wells. With the exception of boring BRG-06, samples for Atterberg
limits and grain size analysis were taken m the interval to be screened during the well
installation. Samples for Total Organic Carbon (TOC) analysis were not collected from
every boring completed for the installation of shallow observation wells.

Geotechnical samples were collected after retrieval of chemical samples from the
remaining composited soil. One 8 oz. jar was collected for Atterberg limit and grain size
analysis. An additional 8 oz. jar sample was taken for TOC analysis when applicable.

All samples were labelled, packaged, and shipped according to the details of the field
sampling plan. The site sample custodian completed the appropriate chain-of-custody
documentation. Samples were shipped to the appropriate labs by Federal Express.

Well Installations

Shallow observation wells W-101A through W-106A were installed to intersect the water
table., Observations made during the drilling and sampling of borings completed for the
installation of the wells were used to determine the depth of the water table. Because of
the shallow water table encountered, modifications were made to the general well
specifications to ensure that the well screens intersected the water table. Table 2
summarizes well construction information and general well information for water table
observation wells at the Himco Dump site. Well construction diagrams are included in
Appendix B.

Wells were constructed using Schedule 5, Type 304, flush threaded stainless steel riser
attached to 10-foot, continuous wire wrap, 0.010-inch slot, stainless steel screens. Stainless
steel screens and riser were manufactured by Diedrich. Well screens and riser were steam
cleaned immediately proceeding installation, handled only while wearing clean latex gloves,
and wrapped in protective plastic during transport. All flush threaded joints were wrapped
with teflon tape to provide a tight seal. A concentrated effort was made to assure that well
construction materials were not contaminated during handling or installation.

In general, observation wells were installed to depths of approximately 16 feet rather than
the anticipated 20 feet. To allow for the installation of a 10-foot screen in these shallower
borings, the thickness of the filter pack overlying the screen, bentonite seal, and concrete
cap were decreased. In the modified well installations, filter packs were extended from 0.3
(WT-105A) to 1.2 (WT-101A) feet above the top of the well screen. Bentonite pellet seals
were cut to a nominal 1.0-foot thickness rather than the specified 2.0 feet. The accuracy of
measured depths was assured by the shallowness of these installations.
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TABLE 2

WATER TABLE OBSERVATION WELL INFORMATION
Himco Dump Site
December 1990

State Plane
Coordinates

Well Number

WT-101A

WT-102A

WT-103A

WT-104A

WT-105A

WT-106A

North

1,531,617.69

1,534,861.43

1,532,537.90

1,531,496.08

1,531,174.04

1,530,932.11

East

407,617

405,928

405,532

406,013

407,105

407,806

.00

.37

.73

.86

.64

.75

Top
of Pipe
Elevation

764

769

760

765

762

761

.35

.08

.59

.57

.94

.47

Screen Length
(Feet)

10

10

10

10

10

10

Depth
to Bottom
of Well
(Feet)

16.3

16.0

16.0

16.3

16.0

16.2

Depth
to Bottom
of boring
(Feet)

17

16

17

17

16

17

.5

.8

.0

.6

.8

.0

Depth to
Bottom of

Bentonite Seal
(Feet)

4

4

4

4

4

5

.2

.5

.0

.3

.9

.0

A/R/HIMCO/AH1



In addition, to facilitate the timely completion of wells, hydration times at several locations
were shortened to approximately one-half hour. The integrity of these seals was visually
checked prior to the installation of a concrete cap. Finally, concrete cap thickness was

<• reduced from a specified 5.0 feet to a nominal 3.0-foot thickness to accommodate the
shallow installation. None of these modifications is expected to adversely affect the
performance of these wells.

Despite efforts made to ensure that well screens intersected the water table, the extremely
shallow water table at the location of WT-103A made this impossible. During installation,
depth to water in WT-103A was approximately 4.0 feet, placing the water level above the

•* interval to be screened. Temporal fluctuations may cause water levels to decrease,
potentially lowering the water level into the screened interval at this location.

d Landfill Cap Geotechnical Samples

Geotechnical samples, including jar samples for grain size and Atterberg limit testing, and
shelby tube samples for consolidation undrained triaxial shear were recovered from five

• locations on the landfill cap. Landfill cap sample locations varied slightly from those
\& originally specified because they were located at points on the geophysical survey grid

rather than the proposed site survey grid. The site survey grid was not completed at the
m time landfill cap samples were taken. Rather than sample at random or approximate

locations on the cap, samples referenced geophysical survey grid points. Landfill cap
geotechnical sample locations are included in the site location map (Figure 1).

m Landfill cap samples were recovered by digging through the topsoil cover (average
thickness approximately 0.5 feet) to the calcium sulfate cap. Once the cap was
encountered, excavations were extended by hand to a depth of approximately 1.5 feet. At

d this depth, two pint size jar samples were collected for grain size and Atterberg limit
testing. After collecting jar samples, the CME 550 drill rig was used to push 24-inch shelby
tubes. The dense nature of the calcium sulfate cap made pushing the tubes difficult. At
several locations, shelby tubes appeared to penetrate through the cap material into waste.

™ If shelby tubes potentially encountered waste, they were marked as containing potential
waste on the tube exterior. Additional shelby tube samples were attempted at two
locations for one-dimensional consolidation testing, however, no sample was recovered at

m one location (adjacent to GE-01). Geotechnical sample holes were backfilled with spoils
^^ and hand compacted.

^ Atmospheric Monitoring

Air quality monitoring within the breathing zone and at the borehole was completed after
recovery of the samples. A PID was used to monitor for volatile organic compounds. A

• GasTech® meter was used to monitor the levels of hydrogen sulfide (H2S), oxygen, and
indicate the percent of the Lower Explosive Limit (LEL) for methane. A miniRAD
radiation detector was used to monitor for radioactivity. The highest readings produced by

jj each instrument were recorded in the sections provided on the boring log. During the
drilling and sampling of BRG-06, one sampling team member became physically ill while
jarring samples from the 12 to 14-foot depth interval. However, atmospheric monitoring of
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the borehole and recovered sample did not show any elevated readings at this depth.
Atmospheric monitoring results recorded during the completion of borings is included in
the completed soil boring logs attached in Appendix A.

Atmospheric monitoring was completed periodically during well installations. Efforts were
made to take readings at the beginning of the installation procedure and during the
installation as sections of auger were removed from the boring. Atmospheric monitoring
during well installations was generally terminated after the installation of the bentonite
seal as the boring was then considered effectively plugged off. Results of atmospheric
monitoring during well installations were recorded on daily atmospheric monitoring logs
attached in Appendix B.

During the recovery of geotechnical samples from the landfill cap, atmospheric monitoring
was complete as shallow excavations were completed and as shelby tubes were withdrawn.
Atmospheric readings taken during geotechnical sampling of the landfill cap were recorded
on daily atmospheric monitoring logs attached in Appendix C.

No elevated levels were recorded during atmospheric monitoring conducted during the
completion of shallow wells and landfill cap geotechnical sampling.

SUMMARY

Six shallow soil borings were completed for the installation of water table observation
wells. Soil samples were recovered for chemical analysis from the 0 to 10-foot depth
interval or if contamination was indicated or observed, from intervals below 10 feet.
Contamination was observed at depths below 10 feet in borings BRG-01, BRG-03,
BRG-05, and BRG-06. Soil samples were submitted for VOC, BNA, PCB, pesticides,
metals and cyanide analyses. Select soil samples were submitted for geotechnical analyses
including TOC, grain size, and Atterberg limits.

Six water table observation wells were installed to intersect the water table. These wells
were constructed to provide groundwater elevation information and to facilitate
groundwater sampling. Concrete cap and bentonite seal thicknesses were modified to
accommodate proper screening due to the shallow water table. Despite these efforts, the
water level in WT-103A is above the well screen.
Geotechnical samples of the landfill cap below the surface cover were collected to
determine the engineering properties of the cap. Jar and shelby tube samples of the
landfill cap were collected and submitted for grain size, Atterberg limit, consolidation
undrained triaxial shear, and non-dimensional consolidation testing. Shelby tube samples
were potentially pushed into waste material and were appropriately labeled. At one shelby
tube sample location, no sample was recovered.

A/R/HIMCO/AG8
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TECHNICAL MEMORANDUM NUMBER 14

DATE: May 1,1991

Vanessa Harris, Site ManagerTO:

CC:

FROM:

Marcia Kuehl, RI Lead
Roman Gau, Project Manager
Mike Grosser, TSQAM

Anya Kirykowicz
Dave Richardson

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Himco Dump RI/FS
Donohue Project No. 20026.024

WETLANDS ASSESSMENT AND IDENTIFICATION

Introduction

On October 22,23, and 24,1990 Donohue & Associates, Inc. conducted an on-site wetlands
assessment and identification at the Himco Dump Superfund Site as part of the RI Work
Plan. The delineation was conducted by Dave Richardson and Anya Kirykowicz. Three
suspected wetland areas were designated as Northwest Wetland Area, Wetland Remnant,
and Gravel Pit Wetland Area. The location of these areas is presented in Figure 1.

Methods

As outlined in Section 4.6.1 of the Final Field Sampling Plan. Himco Dump RI/FS Elkhart.
Indiana, three essential characteristics were used to identify wetland areas. These
characteristics are: hydric soils, wetland hydrology, and hydrophytic vegetation. These
characteristics and their technical criteria are described below. The approximate
boundaries between wetland and upland areas were identified using methods prescribed in
the "Federal Manual for Identifying and Delineating Jurisdictional Wetlands" (Federal
Interagency Committee for Wetland Delineation, 1989). The Disturbed Area Wetland
Determination Method was used, with the hydrophytic vegetation assessment taking the
lead. Sampling tube cores were used to examine the soil profile for hydric soils and
wetland hydrology. An assessment of hydrophytic vegetation was made at each sampling
tube core. The following equipment was used: soil sampling tube, dead blow hammer, site
map, field notebook, Munsell Soil Color Charts, flagging tape, wooden lathe, camera,
plastic bags, field guides for plant identification, USGS topographic map, Hydric Soils of
the United States List, and an aerial photograph.
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Wetland Hydrology

Wetland hydrology is defined as permanent or periodic inundation or prolonged soil
saturation sufficient to create anaerobic conditions in the soil. The wetland hydrology
criterion is met if a site is inundated or saturated to within 1.5 feet below the surface, based
on the soil drainage characteristics, for at least one consecutive week during the growing
season in an average rainfall year (Federal Interagency Committee for Wetland
Delineation, 1989). This criterion is the least exact and the most difficult to assess in the
field.

Hvdric Soil

Hydric soils are defined as soils that are saturated, flooded or ponded long enough during
the growing season to develop anaerobic conditions in the upper part (U.S.D.A. Soil
Conservation Service, 1987). An area has hydric soils when the National Technical
Committee for Hydric Soils criteria are met. These criteria relate to soil types, soil
drainage characteristics, water table levels and frequency of flooding or ponding.

Hydrophytic Vegetation

Hydrophytic, or wetland, vegetation is defined as macrophytic plant life growing in water,
soil or on a substrate that is at least periodically deficient in oxygen as a result of excessive
water content (Federal Interagency Committee for Wetland Delineation, 1989). The
U.S. Fish and Wildlife Service publishes a list of plant species that occur in wetlands by
region. Each species in the list is given an indicator status reflecting the range of estimated
probability that it may occur in a wetland versus non-wetland area across its entire
distribution. These indicator categories are listed below:

o Obligate Wetland (OBLX Occur almost always (estimated probability >99%)
under natural conditions in wetlands.

o Facultative Wetland (FACW). Usually occur in wetlands (estimated probability
67%-99%), but occasionally found in non-wetlands.

o Facultative (FAC). Equally likely to occur in wetlands or non-wetlands
(estimated probability 34%>-66%).

o Facultative Upland (FACU). Usually occur in non-wetlands (estimated
srobability 67%-99%), but occasionally found in wetlands (estimated probability

o Obligate Upland (UPL). Occur in wetlands in another region, but occur almost
always (estimated probability >99%) under natural conditions in non-wetlands
in the region specified. If a species does not occur in wetlands in any region, it is
not on the National List.

The hydrophytic vegetation criterion for wetland identification is met when more than
50 percent of the dominant species at a given site are obligate, facultative wetland or
facultative species.

Page 2



Deviations

The three suspected wetland areas were renamed in the field. The Northwest Wetland
Area was divided into Area I and Area II. The Gravel Pit Wetland was designated Area
III. The Wetland Remnant was designated Area V. An area immediately south of the
gravel pit was designated Area IV. This area was added to the field investigation based on
visual observations. The study areas are shown on Figure 1.

Summary of Results

Sampling tube cores were used to examine the soil profile for hydric soils and wetland
hydrology. A total of thirty-nine sites were chosen for soil sampling, representing the
various conditions on the site. The vegetation was sampled at these 39 sites. Some of the
plant species were not identified in the field but were collected , tagged, and identified off-
site. Field work was conducted in late autumn, making identification difficult. The
locations for the 39 sites are shown on Figure 1.

The only area identified as a wetland was Area IV. All of the other locations were non-
wetland based on existing normal conditions or due to fill materials that were placed in
close proximity to open water.

Hydrophytic vegetation identified in these wetland areas included: Typha angustifolia
(Narrow-leaf Cattail-OBL), Carex sp. (Sedge sp.), Equisetum hyemale (Rough Horesetail-
FACW), Solidago gigantea (Giant Goldenrod-FACW), Salix sp. (Willow sp.), Aster novae-
angliae (New England Aster-FACW), and other Solidago sp. and Aster sp.

AK:llw

A/R/HIMCO/AB9
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TECHNICAL MEMORANDUM - NO 15

DATE: January 25,1991

TO:

CC:

Vanessa Harris - Site Manager

Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski
Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS

WETLAND SOIL SAMPLING

Introduction

Sixteen soil samples were collected from three suspected wetland areas at the Himco
Dump Site on October 21, 22, 23, and November 7,1990; six from the Northwest Wetland
Area, four from the Wetland Remnant, and six from the Gravel Pit Wetland Area
(Figure 1). These soil samples were collected to investigate for possible soil contamination
associated within these possible wetland areas. Sampling locations were selected to include
what were suspected to be areas of most likely contamination. These areas included
suspected wetland areas receiving drainage from the landfill cover as determined by aerial
photography and field observations, and areas of apparent stressed vegetation. Soil
samples were composited at each location from 0 to 18 inches or shallower where the auger
met with refusal. Wetland soil sampling for chemical analysis was performed by Eric
Slusser and Tom Puchalski of Donohue & Associates, Inc.

Methods

Section 4.6.4 of the Final Field Sampling Plan. Himco Dump RI/FS. Elkhart Indiana.
describes the wetlands soil sampling procedures. A hand auger was used to collect the
sample at each location. After gathering soil to the required 18-inch depth, grab samples
were retrieved from the sample bowl and put in 4-oz. glass jars for volatile analysis. These
jars were filled with no head space remaining. The remaining soil was classified (USCS),
the color identified using a Munsell Color Chart, and examined for obvious signs of
contamination. This information was recorded on a soils data form (Appendix A). A
stainless steel spoon was used to stir the remaining soil until a homogeneous mixture was
obtained. The mixture was divided into four equal size quadrants. Portions were taken
from each of the four quadrants to fill the remaining sample jars.



The hand auger, mixing spoon, and composite bowl were decontaminated between
sampling points using an alconpx and tap water wash, a tap water rinse, an isopropanol
rinse, and two deionized or distilled water rinses. Isopropanol rinses were captured in a
5-gallon bucket and covered for eventual discharge into the on-site frac tank. A
photograph was taken of each wetland soil sampling location.

Deviations

The sixteen sampling locations were selected prior to the wetland assessment and
identification. Only one of the locations designated as a wetland sample (WS-#) was from
a wetland location. WS-07 was located near ST-14 (sampling tube-14) of the wetland
identification procedures. ST-14 met all three of the wetland criteria - hydric soil,
hydrology and hydrophytic vegetation.

A stainless steel hand auger was used to collect the soil sample rather than a sampling tube
as was described in the sampling plan. Besides being more labor intensive, a sampling tube
does not collect sufficient soil volume to fill the required sample jars. Several pushes of the
tubes would have been required at each sampling location. With the hand auger, sufficient
sample volume was collected with one run from 0 to 18 inches.

Summary of Results

Sixteen soil samples for chemical analysis were collected in suspected wetland areas.
Sample locations are provided in Figure 1. Wetland Soil Data forms are provided in
Appendix A. A summary of wetland soil sampling locations, suspected wetland area, and
materials encountered is provided in Appendix B.
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SOILS DATA FORMS
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•> Donohue Soils Data Form Soil Sample Area
Soil Subsample
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DATE
TIME
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SAMPLE DEPTH

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: Hlnr4tl
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DESCRIPTION OF SUBSAMPLE:

ANY OTHER CHARACTERISTICS OF NOTE:.
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r -* ^
» f
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APPENDIX B

WETLAND SOIL
SAMPLE NUMBER

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

SUSPECTED WETLAND
AREA LOCATION SAMPLE CHARACTERISTICS

* Dark grey silty sand. Moss at
surface, roots to 3".

* Light grey silty sand

* Very dark grey silty sand.
Refusal at gravel layer (6"
below surface).

* Grey silty sand; H2S odor.

* Dark grey silty sand; H2S odor
(refusal at 20").

I

m

m

m
m
ra

in
v
*

V

V

Yellowish brown silty sand.

Very dark grey silty sand.
Trace small shells; H2S odor.

Very dark grey silty sand.
Trace small shells; H2S odor.

Brown gravelly sand,

brown fine grained sand.

Brown mixed with very dark grey
silty sand H2S odor in grey areas.

Multi-colored gravel and fine sand.

Very dark greyish brown silty sand.

Dark yellowish brown silty sand.

Very dark greyish brown silty sand.

Very dark greyish brown silty sand.

* Located outside of suspected wetland area
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TECHNICAL MEMORANDUM NUMBER 16

DATE: May 1,1991

Vanessa Harris, Site ManagerTO:

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS

WATER LEVEL MEASUREMENTS

Introduction

Water level and well depth measurements were taken at the Himco Dump Site on
November 6, 1990, February 1, 1991 and February 2, 1991. Static water levels were
measured and recorded to determine groundwater flow directions and gradients at the site
(water table elevations map). Water level and well depth measurements were also taken
after installation of new wells, before and after well development and during scheduled
groundwater sampling. Information concerning those measurements may be found in the
respective technical memorandums. Water level and well depth measurements were
conducted by Rob Cannestra, Anya Kirykowicz and Tracey Koach of Donohue &
Associates, Inc. Well locations are shown in Figure 1.

Methods

Section 4.2.3.3 and Section 4.2.3.4 of the Final Field Sampling Plan. Himco Dump RI/FS.
Elkhart. Indiana, described water level, well depth measurements and decontamination
procedures. The water level surface was measured using poppers and electronic water
level indicators. Each well had a reference point on top of the PVC well casing, from
which water level measurements were taken. Measurements were noted to the nearest 0.01
feet. Each well was surveyed with respect to mean sea level elevation with an accuracy of
0.01 feet. Water level, well depth and staff gauge measurements were made within a
24-hour period.

The poppers and electric water level indicators were decontaminated between wells using
an Akonox soap and tap water wash, tap water rinse, isopropanol rinse and two deionized
or distilled water rinses. The isopropanol rinses were captured in a 5-gallon bucket and
covered for discharge into the on-site frac tank.
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APPENDIX A

WATER LEVEL MEASUREMENT AND ELEVATIONS



Deviations

Distilled water rinses were used during decontamination procedures in addition to
deionized water.

Summary of Results

Water level measurement forms are attached in Appendix A.
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TECHNICAL MEMORANDUM - NO. 17

DATE: November 1, 1991

TO: Vanessa Harris, Site Manager

CC: Mansour Ghiasi, RI Lead
Roman Gau, Project Manager
Mike Grosser, TSQAM

FROM: Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Himco Dump RI/FS
Donohue Project No. 20026.024

HEALTH AND SAFETY

Introduction

Donohue & Associates, Inc., conducted field work from October 1990 to January 1991 and
from September 1991 to October 1991 at the Himco Dump Superfund site in accordance
with the Final Field Sampling Plan. Himco Dump RI/FS. Elkhart. Indiana - 1990 and the
Addendum I. Phase II Work Plan. Himco Dump Remedial Investigation/ Feasibility Study
- August 1991. respectively. Personnel entering the site followed the protocols established
in the Health and Safety Plan. Himco Dump Remedial Investigation/Feasibility Study.
Elkhart. Indiana. Final July 1990 (HASP, 1990) and the Final Addendum I Health and
Safety Plan. Himco Dump Remedial Investigation/Feasibility Study. Phase II. Elkhart.
Indiana - August 1991 (Addendum 1,1991).

Methods

As outlined in Section 1.0 of the HASP, 1990, the plan was prepared in accordance with the
ARCS V Program Health and Safety Guideline HAS-1 and the regulatory requirement of
29 CFR 1910.120, "Hazardous Waste Operations and Emergency Response." The HASP,
1990 was implemented during Phase I activities. The following tasks were completed
during Phase I: sediment and surface water sampling, trenching, soil boring/monitoring
well installation, soil sampling, staff gauge installation, waste mass gas sampling, wetland
identification, monitoring well development, slug tests, groundwater sampling, survey, and
geophysical survey.

During Phase II activities, the HASP, 1990 and Addendum I, 1991 were implemented.
Tasks completed during Phase II were: trenching, soil boring/monitoring well installation,
wetland delineation, soil sampling, groundwater sampling, leachate sampling, sediment and
surface water sampling. Addendum I, 1991 addresses safe boating practices for the
collection of sediment and surface water samples.



Deviations

There were no deviations from the HASP, 1990 and the Addendum I, 1991, except for
reassignment of staff listed in the project organization.

Summary Results

The HASP, 1990 and Addendum I, 1991 were adhered to by staff from the following:
Donohue and Associates, Inc.; John Mathes & Associates; Life Systems, Inc.; Lang, Feeney
& Associates, Inc.; Engineering-Science, Inc.; STS Consultants, Ltd.; United States
Environmental Protection Agency; and the Indiana Department of Environmental
Management.
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